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Table I I 1-2 Hazardous Waste Management Facility Component Summary Sheet

Verbal Description of Waste WASTE OILS AND GREASES
Process I see last column in Table I 11-1) nVFRETl 1 SPTIIAGE
TDWR Sequence Number of Waste (if assigned) 

%

 Lagoon/Pond (unlined) L and f arm
 Lagoon/Pond (lined)  Landspreading Area

Bas i n (earthen, above-grade lined) Spray Irrigation Area
 Bas i n(earthen, above-grade unlined)  Flood Irrigation Area

 Bas i n(earthen, below-grade lined) Septic Tank/Drain Field
__  Injection Well

 Basin (concrete, above-grade lined) Tank (surface storage)
 Basin (concrete, above-grade unlined) Tank (sub-surface storage)
 Basin (concrete, below-grade lined) Tank (surface processing)
 Basin (concrete, below-grade unlined)Tank (sub-surface processing)
 Basin (other) Tank (other)

Pit (lined) Drum Storage Area (open)
 Pit (unI i ned)  Drum Storage Area (enclosed)
 Inc i nerator __  Drum Storage Area (other)

 Open Controlled Incineration Area  Bulk Storage Area (open)
 Boiler (energy-producing)  Bulk Storage Area (enclosed)

* Land fill (san i tary) Bulk Storage Area (other)
 Landfill (surface, open). Other (specify 
 Land fill (other) )

-I I-

Indicate the facility components used for storage/prdcessing/disposaI of the above
specified waste by entering the number of such facility components by which this waste 
i s managed. • ,

Basin (earthen, below-grade unlined).
I



Table I I 1-2 Hazardous Waste Management Facility Component Summary Sheet

Verbal Description ofWaste SALT BATH SLUDGE
Process (see last column in Table IIT-I) CLEAN STRIP TANK
TDWR Sequence Number of Waste (if assigned) 12

such facility components by which this waste

Land farmLagoon/Pond (unlined)
Lagoon/Pond (lined) __  Landspreading Area
Basin (earthen, above-grade lined) Spray Irrigation Area
Basin (earthen, above-grade unlined) __  Flood Irrigation Area
Basin (earthen, below-grade lined) __  Septic Tank/Drain Field
Basin (earthen, below-grade unlined). Injection Well
Basin (concrete, above-grade lined) • Tank (surface storage)
Basin (concrete, above-grade unlined) T ank (sub-surface storage)

__ _ Basin (concrete, below-grade lined) (surface processing)T ank
Basin (concrete, below-grade unlined) T ank (sub-surface processing)
Basin (other) T ank (other)
Pit ( I i ned) 1 Drum Storage Area (open)
Pit (unIi ned) Drum Storage Area (enclosed)
inci nera tor __  Drum Storage Area (other)
Open Controlled Incineration Area __  Bulk Storage Area (open)

__  Boiler (energy-producing) __  Bulk Storage Area (enclosed)
* Land fill (san i tary) Bulk Storage Area (other)
Landf iI I (surface, open) Other (spec i fy 
Land fill (other) )

-II-

Indicate the facility components used, for storage/processing/disposaI of the above
specified waste by entering the number of
i s managed. > .



Table I I 1-2 Hazardous Waste Management Facility Component Summary Sheet

WASTE THINNERVerbal Description of-Waste
Process (see last column in Table IlT-l) CLEAN PAINT LINES

NONETOWR Sequence Number of Waste (if assigned)

 Lagoon/Pond (unIinedt Landfarm
 Lagoon/Pond (Iined) Landspreading Area
 Basin (earthen, above-grade lined) Spray Irrigation Area

Flood Irrigation AreaBasin (earthen, above-grade unlined)
 Basin (earthen, below-grade lined) Septic Tank/Orain Field

Basin (earthen, below-grade unlined); Injection Well
 Basin (concrete; above-grade lined) Tank (surface storage)

Basin (concrete, above-grade unlined) Tank (sub-surface storage)
 Basin (concrete, below-grade lined)Tank (surface processing)

Basin (concrete, below-grade unlined) (sub-surface processing)T ank
 Basin (other) T ank (other)

1  Drum Storage Area (open)Pit (lined)
Pit (unIi ned)  Drum Storage Area (enclosed)
Inci nerator Drum Storage Area (other)

 Open Controlled Incineration Area Bulk Storage Area (open)
 Boiler (energy-producing) Bulk Storage Area (enclosed)

I

 * Landf.i I I(san i tary)  Bulk Storage Area (other)
L and fill (surface, open)  Other ( spec i f y 
Land fill (other) )

-II-

Indicate the facility components used for storage/processing/disposaI of the above
specified waste by entering the number of such facility components by which this waste 
i s managed.
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ATTACHMENT "B"

I

■10. Intercity Draperies
2504 East Abram
Arlington, Texas 76010 
817/265-1011

4. Hollandale House Apartments221 Hollandale Circle
Arlington, Texas 76010 
817/265-7111

6. Texas & Pacific Railroad 
T & P Building 
Fort Worth, Texas 76101 
817/332-3201

2. American Can Co.2801 East Abram 
Arlington, Texas 76010 
817/649-3381

8. Seven Eleven #94
2120 East Abram 
Arlington, Texas 76010 
817/274-2381

3. K-Mart Discount Store #4132
2540 East AbramArlington, Texas 76010 
817/277-1376

7. Fas Gas #2
2530 East Abram 
Arlington, Texas 76010 
817/275-9280

9. Comet One Hour Dry Cleaning & Laundry
2500-C East ABram 
Arlington, Texas 76010 
817/277-2491

1. Six Flags Mall Shopping Center
411 Six Flags Mall
Arlington, Texas 76010 
817/640-1641

5. Tanglewood Apartments
2015 East Abram
Arlington, Texas 76010 
817/274-2011



ATTACHMENT "B" (conf d)

12. Ace of Clubs
2204 East Abram 
Arlington, Texas 76010

11. Kountry Pit Bar - B - Que
2200 East Abram 
817/274-3211
Arlington, Texas 76010

13. Myers & Associates
Republic National Bank Building 
Dallas, Texas 75201
214/744-4731
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ATTachmcmt h

OVERALL VIEW OF DUPLEX GRIT SEPARATORS

J

. » -t *

f ■-

GONDOLAS AND LARGE SLUDGE CONTAINER

. • ■

i

I.

-,
■ A- " :

a

ti’
I
f

•]

I
-■^1

■r



’I ■; < y r-■ v

^TT^CHMhKfT F

•S.'SLUDGE GONDOLAS

•i

i

i.

-i-

OVERALL VIEW OF SLUDGE GONDOLAS AND HANDLING AREA

U’ r

t

: 4'^'. ^-•53

y*

‘A-/

' -'’.

t

fe

A

-E-

>^»a2£AfcA:

mfsASs;

’.’'J'z

»< '1
. ••

K

fef • ’ 
p-‘ 
B&

s.^ Ka

aw..*.'*.*

-’

f '. 

-'lb-

.’i.tA



T!
Attachmetzt F"

I'

3EL0W GRADE CONCRETE BASIN (UNLIMED)

DRUM STORAGE AREA

*«.t,, •'•ft



•»

ATTACHMENT "G"

PAINT SLUDGE 150110

WASTE OILS AND GREASES 210450

SALT BATH SLUDGE 170320

WASTE THINNER 104000

NOTE:

Originates when paint lines are periodically flushed out with paint 
thinner and is emptied into drums which are accumulated in the drum 
storage area. Drums are pumped into a tank truck and then hauled to 
an off-site disposal area.

The off-site disposal area referred to above is a licensed and approved disposal site.

Originates when a molten salt bath paint stripping tank is period
ically cleaned. The sludge is emptied into barrels which are accum
ulated in the drum storage area and then hauled off by truck to an 
off-site disposal area.

Originates in numerous pits and trenches throughout our facility as spillages and overflow from automotive fluid filling operations. Waste fluids are pumped into a large portable tank and then transferred to 
drums which are accumulated in a drum storage area until there is 
sufficient quantity to fill a tank truck. The wastes are pumped out 
of the drums into a tank truck which transports them to an off-site 
disposal area.

Originates in spray booth as overspray which is removed from the air 
stream by water scrubbers and flows through the trade waste sewer 
system to grit separators. The grit separator removes the paint sludge 
by means of drag conveyors and skimmers and deposits it into portable 
sludge gondolas which, when full, are emptied into larger containers. 
When large container is full it is transported by truck to an off-site disposal area. The large container is emptied and then returned to our 
facility.
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idling, trui 
ahead. Foodahead. Food operations, meanwhile, are 
from hunger, we’ve set the table on page
112.

Allegheny Internation 
* * Black & Decker Corp.

164
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Medical SuppTiesIndustry.

♦ Scherer I R.P.)
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♦ U.S. Surgical Corp.
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234
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U.S. Surgical Corp 236 
Westmark Inti 237 

SUPPLEMENTARY REPORTS ....242
★★Rank highest for Timeliness. 

★Rank above average.

Recognition Equipment is still being 
stalked. We’ve drawn a bead on the pros
pects on page 156.

blew car sales are likely to stall in '89, and 
that's good news for the Auto Parts (Re
placement) Industry. Speculative inves
tors may wish to kick the tires of Federal 
Mogul (page 117), Sun Electric (page 
123), and Wynn’s InPl (page 124).

PACE
AUTO A TRUCK INDUSTRY .... 101 

Chrysler  103 
Ford Motor .......... 104

* General Motors  105 
Honda Motor Co., Ltd. (ADR)  106 
Jaguar PLC (ADR)  107

* Mack Trucks  108
* Navistar International Corp  109-------------

111
112

Although Volvo’s auto sales are just 
idling, trucks and buses are racing
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&

Rename
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unassigfied-^oiAH _
Medical SuppTiesIndustry.
There may be light at the end of the tun
nel for LILCO. Learn why prospects are

138
139
140
141
142 * * Bergen Brunswig Corp
143 Bindley Western 
144 ** Biomet Inc

Bio-Rad Labs 
♦ Bolar Pharmaceuticals  

Cobe Laboratories Inc  
Cooper Companies  
Cordis Corp  
Damon Corp  
Datascope 

♦ Diasonics
153 ** Durr-Fillauer Medical  

Healthdyne, Inc
IPCO Corp

♦ Johnson & Johnson  
Life Technologies  
Lyphomed
Medco Containment  
MEDIQ Inc
Medtronic, Inc  
National Patent Development 
Optical Radiation  
Owens & Minor  
Puritan-Bennett Corp

In three parts: Part I is the Summary & Index. Part 11 is Selection & Opinion. This is Part III, Ratings & Reports. Volume XLIV, No. 27.
Published weekly by VALUE LINE, INC. 711 Third Avenue, New York, N.Y. 10017
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Maytag Corp
National Presto Industries ..
Regina Co

♦ Toro Co  
Whirlpool Corp

PRECISION INSTRUMENT
INDUSTRY 

♦Coherent, Inc
Dionex Corp
EG&G, Inc

♦ Eastman Kodak  
Esterline Corp
Finnigan Corp

Fischer & Porter Co
Instron Corp............................
KLA Instrument
Kollmorgen Corp

♦ MTS Systems Corp
Milton Roy  
Newport Corp
Nicolet Instrument Corp. ...
Pacific Scientific Co
Perkin-Elmer Corp.................
Polaroid Corp
Recognition Equipment
Scan-Optics. Inc
Talley Industries
Tektronix, Inc

♦ Teleflex Inc
♦ ♦Thermo Instruments  

Tokheim, Inc  
VWR Corp

ELECTRIC UTILITY
(EAST) INDUSTRY 

Allegheny Power System ....

Nicolet is no longer shouting about its 
revolutionary new hearing aid. Our 
views, however, can be heard on page 
152.

brightening (page 185).
Kodak is shooting for another good year 
in 1989. We’ve brought this developing 
story into focus on page 142.
Thermo Instruments’ markets con
tinue to heat up, warming the hearts of 
shareholders. The hot story is on page 
161.

♦ PACCAR, Inc  
Subaru of America, Inc

♦ ♦Volvo AB (AD Rs I  
AUTO PARTS (REPLACEMENT)

INDUSTRY 113
♦ Allen Group  114 

Champion Spark Plug  115 
Echlin Inc  116 
Federal-Mogul  117 
Genuine Parts Co  118 
J.P. Industries. Inc  119 
Republic Automotive Parts Inc. ... 120 
SPX Corp  121 
Standard Motor Products  122 
Sun Electric  123 
Wynn’s International. Inc  124

TIRE & RUBBER INDUSTRY .... 125
♦ Bandag, Inc  126 

Carlisle Companies, Inc  127
♦ ♦Cooper Tire & Rubber  128

Goodyear Tire  129 
HOME APPLIANCE

INDUSTRY 
Allegheny International 

Kollmorgen’s share price may tumble if 
the company continues to frustrate an 
unfriendly acquisition attempt. Seepage 
148 for details.
Even at $60,000acopy, heavy-duty truck 
sales are in high gear. Profits are on a 
steep upgrat-----------------
Navistar (page 109), an 
(page 110).
Is the fight for Polaroid moving into its 
final round? Take a ringside seat on page 
155.

ESPECIJ^^Ait^ORTHV:

Edition 1 welcomes.BALfU^har- 
maceutlOklBXVE^ Siw^Tormerly an

EDITION 1
Pages 100- 242
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Florida Progress Corp  182 
General Public Utilities  183 
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Applied Biosystems ....
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Baxter International Inc.
Becton. Dickinson Si Co.
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GM appears intent on buy^ing 
market share in 1989 ... Despi

'ear.

will probably turn negative later this 
For the pull to 1991-93, GM stock
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ment dates; 10th of March. June. Sept. 
Dec. ■ Dividend reinvestment plan avail
able. Plus stock: In '84. .05 Class E" shs.

1987 12/31.88
4706.4 10181 4
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7984.3
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1989
Cal- 

tndar
1985
1986
1987
1988
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4.11 
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5.00 
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Past
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D) 1988
4018.8

11304.3
7235.1 
423^2.

26768.4 
6368.02730.1

.625.625

.625.625
75_______________

(A) Based on average shares outstanding.
Next earnings report due late May. (B)
Next dividend meeting about May 5. Goes
ex about May 12. Approx, dividend pay-
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At least that much
■iven GM’s a|
les and Value

J more gradual slowing of economic growth in the 
---------  ------- —----- -- - - Jespite the second half. In fact, an expanded program 
consensus view that the U.S. auto market of low-cost financing and cash rebates was 
will shrink slightly this year, GM boosted announced in early March. We therefore 
‘larch-quarter production by 15% above expect GM’s North American auto opera-

------V
■}— t

directors also authorized a 20% (50«-a- customers through various forms of buyer 
share) hike in the annual dividend on a incentives (roughly $710 per vehicle sold). 

; much will be
iggressive production 
; Line’s forecast of a

'Relatiw Pnce Perloim- 
lance Next 12 Mos 
SAFETY 1
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Relative Price Strength
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550% I MarlietShato

Percent 9.0 “
------------tfieree 6.0------  
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1976----1977 1978----1979

Target Price Range
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------------ 12

Al- ronment we expect in the remainder of the 
though some plants have been idled in or- year. In all, a decline in share net of about 
der to trim output of slower-selling models, 12% appears likely in '89. Still...
dealer inventories have risen to about an These top-quality shares are an attrac- 
85-day supply (60-65 days is normal ), tive selection for the next six to twelve 
Since GM still seems destined to increase months, although earnings comparisons 
production by 5% in the first half of this will probably turn negative later this year, 
year, we have concluded that the company For the pull to 1991-93, GM stock offers 
has elected to accept narrower margins—at above-average total return (dividend plus 
least temporarily—in order to increase its capital gain) potential, 
dominancejnjhe North American market. Mark Leach

(C) (n millions, adjusted for stock splits &
dividends. (D) Includes finance subsidiary
from 1988. (E) Excludes GMAC.

NMF
14.0% 

________________11.0%____________  
QUARTERLY SALES (J mill.) .i, Full 

Mir. 31 June 30 Sept. 30 Dec. 31
24183 25057 22491 24641
26820 27625 22841 25528
26096 26699 22606 26381
26443 29895 25041 28850 
XOOO 31000 Z5000 Z9000 

EARNINGS PER SHARE
Mif. 31 June 30 Sept. 30 Dec. 31 

.77

.40
1.14
1.23
.75

57O'T'i65"ri2.78f

CAPITAL STOUCTUHEm of 1M1/M IDI
Total Debt $88130 mill. 0ueinSYraS19169 mill. 
I.TDeU$31614 mill. LTlntorest $3905 mill. 
Ind. $294.8 mill, capitalized leases. 
(LT interest earned: 2.7x: tdtal interest coverage: 
1.9x) (47%o(Capl)
Perakin UsbilHy None in '88 vs. None in 87 
PM Slock $236.4 mill. PM Hiv'd $26.0 mill. 
1,530.194 shs. $5.00 cum. ($100 par): 814.100 
shs. $3.75 cum. ($100 par)

(Less than 1% of Cap')) 
Common Stock 612.913.342 shs. (53% of Cap I) 
50.646.603 Class E shs.: 128.388.969 Class H 
shs. (Adj. for 2-for-t split payable 3/3V89) 

CURRENT POSITION
fMOLU 

Cash Assets 
Receivables 
InvsntorylLIFO) 
Other 
Current Assets

/SJ . . . - ___ ._____
( 110229 mat of 1988. Retail sales, however, remain tions to be only marginally profitable this 
jUSflOPTslugmsh. Thus far in ’89, GM is showing year. Earnings at GMAC, the company’s 

the largest sales decline of the Big Three: captive finance unit, may be off again in 
Through February, the company’s sales ’89, due to the volatile interest rate envi- 
were down over 16% year-to-yea
though some plants have be8n idled

Accts Payable 
Debt Due 
Other 
Current Liab._________
ANNUAL RATES Paet 
of change (per th) 10 Yrs 
Sales 
"Cash Flow - 

Earnings 
Dividends 
Book Value

Cll-

1991-93 PROJECTIONS
Price Gam Ann'l Total 

Return
High too f-i-140%1 29%
Low SO (-1- 90%) 23%

loi 59800
10.0

___ j Ayt Ann’l Db’d Ylelil i

M^l’i 66311157]^'; 62699 : 60026 : 74562 : 8MM 9^^ !102814
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8.2% : 4.2%; 5.n : 8.4% : 5.0% j 1 Retiined fo Cdinm Egi 9,0% 
40%: 56%i m'

BUSINESS: General Motors is the world s largest auto manu- EDS in 84. Hughes Aircraft in 85. Foreign business accounts 
fadurer. 1988 output was 48% of U.S. total. Automotive pro- for 16%, labor costs. 22'!'« o1 sales. '88 depredaSon rate: 
ducts account tor 87°'o of sales. Makes Chevrolet and GMC 10.9%. Estimated plant age: 10 years. Has 766.000 employ
trucks. GM diesel locomotives, and engines. Operates plants in ees. 2 mill, stockholders. Insiders own 1% of stock. Chmn.: R. 
17 foreign countries, principally in Western Europe, which make B. Smith. Pres.: R.C. Stempel. Inc.: DE. Address: 3044 West 
Vauxhall cars and Opel and Holden ears and trucks. Acquired Grand Boulevard. Detroit. Ml 48202. Telephone: 313-556-5000 

GM stock has split 2-for-l. The new ... and reduced earnings are the most 
shares will be distributed on March 31st to likely outcome. In 1988, GM propped up 

" ! sales by giving back about $4.2 billion to

March 24,1989
Company's Hnaadal Strength
Stock's Price Stability
Price Growth Persistence 
Eeminga PredietabiUty

Year
96372

11 114
it

110229

3.11 ! 3.74 i 6.69 : 7.53 : 8.19 !
1.64' 2‘ "'2 '

ire.; _12P L i ,.Z38,.L,.2;50
,54’ ■> (U 0 cc : 0 nn ; . 7C . 1 no ; t on ■ c oo ! o 7n ; ,n oi o -m ■ o no : c-rn n co

19.71 :

Insider Decisions

idnllll
InstllutlonsI Decisions

2SB ISES

1972 i 1973 i 1974 i 19751
5322! 62.64 : 55.08 1 62.31 i 82.42 ! 96.23 ; 110.80 :114.58 i 97.51 ,103.25 : 96.27 ; 118.43 :132.97 i 152.40 ; 162.43; 162.77 j 196.42'aUJIS ! Revenues per Sh m 259.50 

C Tfi C TC ; T 44 ' T TJ f e CH ' "7 C'i . O 4A ' T 44 > lie - T CC ' C OO A AB g 4 Oe J e A TA > « a ' a a wm ! a rw rww - .... ew / risM" MP eh

1.55 :
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Table P-1. General Characteristics of Persons: 1980-Con.
[For meaning of symbob. see Introduction. For definitions of terms, see appendixes A and B]

Goriond city (pt.), Doflos County'-Con. (xond Prairie city (pt.). Dados County

Census Tracis

A6i

t

25 to 34 yws

7

i;
MOUSBIOlO TYPE AND RBATI0NSH9

Nonrelatiws
tnmote of insritution.
Other, tn group guorters.

Inmate of institution

Other, in graup guatters. 42 4

FAaWY TYPE BY POSBICE OF OWN CNIUNBI

1

Pdnoto hooMheUir. M 
With own children under 18 yearsnn cram cranran unoer lo years .......

Number of own chd^ un^ 18 years 

MABITAL STATUS
NkokUyemaNMer.

1

Dworced....

P-38 DAUAS-PORT WORTH, TEX«, SMSA CENSUS TRACTS

3.07
3.37

747
320
564

3.06
3.38

 668
398
675

623
258
463

2.79
3.22

2.44
3.03

610
308
552

Tract 
0158»

Tract 
0155

Tract 
0156

Tract 
0160

Troct 
0162

1 W 
(Al 

1 346

1 SM 
876

1 631

3.19
341

Troct 
0157

Troct 
0161

1 644 
881 

1 678

1 728 
986

1 810

Troct 
0154

Troct 
0159*

Troct 
0190.15

1 331 
353 708 
54 
23 
193

1 750 322 
I 055 

40 
93 

240

242
178
269

2.36
2.92

3 486 614
2 211 

57 
340 264

118 
625 

‘1 226
945
527 

1 046
125
72
132

2.69
3.22

2.94
3.45

224
178
298

1 959
1 225
2 251

1 027
162 
653 29 
96 87

761450
970

609
330658
528285
575
58
33
59

2 713 
2 713 
I 010 
723 287 
266 
5611 046 
96

733
385
773

184
83164

2 391 316
1 391 

72 
365 247

1 593 
263 
708 
85 197 
340

319
26544)

2 419
192 251 
226 
226 177 
508 
392 236 
138 
40 
33

3 593
270 
323 
352 
373 344 
697 587 
349 
174 
89 

. 35

218218
12135
34
53

92
46
76

2 1511 042
1 904

4 410
296297 
331 
440 359 
676 604 
544 
497 
204 
162

213
131203

2 781 
2 712 1 068 

760 
308 
361 
6)0 952 
82

106 
2 080 
1 988 1 798 
438 
397 
26.5

126
93
157

4 190
455 
365 339 
325 479 
733 377 
362 
409
260 86

346342
22584
83 
60 
32 
5

3.30
3.66

615368819

198 
684 
24
15 
73

137137 
85
31 
31 31
21

2 713 301 268 195 217 296
223
183282207
95

4 061569 
527 457 
481 
636 1 024 
598 
532 587 
405 245

777441
919

3 094229 
266 
310 290 
228 
486 491 
397 
258 
88 51

3.14
337
238238
139 
49 
48 61 
37 

1

91
1 570 1 484
1 300 223 
202 
23.9

3 277 
753 

2 223 
51 
56 194

1 466
312 987 
25 
28 114

1 565217 
990 
42 
168 
148

106
64
120

855
13155319
64
88

561291
592

2 117 479
1 393 

41
52 
152

6 061 5 9412 133 1 644 4894221 339
2 314 

155 
120

3 161 
275 
269 
226 
233 320 
508 
303 291 
323 237 
176

246
158285

3 004
224 
302 319 
335 257 
416 
345 344 
243 
153 66

971300534
37 
20
80

510
250
521
242177 368

6 131 
6 1311 954 1 728 226 184
1 559
2 53187

134
93 
156

3 035 324
306 
311307 
309 504 
313 
240 
233 13454

110 no 56 
23 
22 
21 
31
2

2 433
1 2012 141

1 102 
175 
630 
32 
148 117

1 067 277 
679 
20 
18 
73

2 466 2 241 
732 609 
123 
105 
528 921 
60 

215 
10

302
302217
114
114 
62
20
3

650545 382182177 
11347

3 
105

51 
832 794 
731 115
95 

26.7

I 451 
145 
153 109 
113 136 
236 
103 
102 167 
125 
62

219219 
144 
56 
53 41
29
5

6 131 424 532 616 617 483945946 789 541
165 73

228123
96 
68 
66 
16 
7 
4 

105

7 262 
568 
669 711
807 
743 1 309 

I 194 
722 321164 
54

989
205
63319
22
110

243
243
168
73
72 
57
18

596
481
316124
121
10952 4
100
15

1 024 
253 
629 
21 
35 
86

760
413729

320278
192 
95 91
66 19 

I

905194
61114
25 
61

1 548 397
1 063 14

7 
67

4 698 
4 698 
1 475 
1 300 

175
1431 034

2 10584

2 586
189 
189 
146 160 277 
462 
268 
335 317
176 67

1 336 
90 101 
72 87 
136 219 
140 178 
177
90 
46

2 781 
259 
209
187 
255 374 
514 
226 
221 
216
188 132

4 190 
4 162 I 413 
I 118 
295 
246 
945 1 679 
125

1 153124 
89 
85
106 121 201
125 
13094 
52 
26

1 188 
290 
532 74 
114 
178

I 597 
112141 
156 171
142 
233 
182 199 
13191 
39

3 174
238 196 
147 
235 334 
421 206 
128 99 
68
102

1 034 689 
I 266

4 698 
408501 491 
480 322 924 
740 
466 
256 
68 42

3 666727
1 697 

34 
22 
186

8 630
608 597 
662 
819 
736359 

I 203 1 071979
377219

3 466
213 
211 193214 
254 
460 
328 
268 
188 
101
36

3 370
531 
590 
20 
16 

113

69
2.54
3.06

4 060
466 
385 285 4)4 
650 844 
399 
239 
150 105
123

1 073 
146 
637 
22 127 

141

3 141
239 
170 167 
161 
258 
358 
173 190 219 
144 
62

3 389389 I 587 21 126 166

1 044 
695

1 167

3 648 
465 1 692 
59 
119
3)3

70 
2 021 1 964 
1 851 
381 
322 
31.2

1 500174 
154 
145 141 
148 
238 
153 
123 121
66 37

188
188122
40
38 
46
164

3 004 
3 000 1 021

777 244 
208 
5101 397 
724

49 1 147 1 082 988 183 159 
28.0

1 044 129 
585 41 
155 134

1 300
888

1 596

107 1 915 I 839 1 681442393 
26.0

With own children li^Ts'^'ZZZZZZ
Number of own childten under 18 years  

3 and 4 yeors ......  16 years ond over...

1 ai
139
107
83 144 
168. 
258 112 
113 
118 
106 
83

bi households
Householder-----------

Foirfly householder.

7 363 
7 262 2 367 
1 959 
408 
2981 655

2 991249

173 2 966 2 837 
2 640 

535 453 
26.3

3 035 
3 035 919 

761 
158 
130 
615 1 409
92

4 060 
3 948 
1 621 1 044 577 
482 668 

1 452 207
112

169 
3 193 2 993 
2 762 197 

763 
27.0

3 586 
2 586 
1 095 747 
348 
316 
623 8)4 
54

Troct
0153.01*

1 655 1 024
1 921

Penan 6S yen od ever---------    
 

Tract 
0190.13

Troct
0190.14

tande, IS yean oed ever  
Single___________ _Z___________
Now married, except leporated------------
Sss?............:.....
kSSLZZZZZZZZZZZZZZZZZZZZZZZZZ

Under 5 years . 
5 to 9 yeors .. 
10 to 14 years 
1510 19 yeors 
20 to 24 years

88 
1 533 
I 463 
1 368 

305 
262 

26.5

221 
4 414 
4 219 
3 923 

932 
813 

28.0

35 to 44 years .. 
45 to 54 years .. 
55 to 64 years .. 
65 to 74 years .. 
75 yeors ond over

SingleNow married, except s^Mrated   
Seporated
Widowed ...

56 
1 078 1 027 
923 261 
235 
27.1

183 4 446 
4 167 
3 842 
447 
339 
29 1

3 end 4 yeors ...
16 years ond over
18 yeors and over
21 years and over60 yeors and over  
62 yeors ond over

Total pms
Under 5 years............
5 to 9 years_______
10 to 14 yeors_____
15 to 19 years_____
20 to 24 years_____
25 to 34 years_____
35 to 44 yean_____
45 to 54 ye«s_____
55 to 64 yean---------
65 to 74 yean_____
75 yeon ond over___

5

i
Persons per household 
Persons per forrely ...

87 
1 699 1 597 
I 496 116 

100 
28.3

107 
2 580 
2 413 2 202 

196 
170 
26.8

114 
3 403 
3 223 2 985 

582 49) 
32.2

681 000 940 857 160 133 
24.5

229 
5 170 
4 828 4 351 357 

297 
25.9

244 
6 606 
6 288 5 794 
I 010 
825 
31.8

85 
1 803 1 718 
1 595 219 

180 
27.9

50 1 024 981 905 269 237 
26.9

97 
2 084 
1 952 
1 768 
313 271 
26.5

174 
2 874 
2 729 
2 381 

304 
270 
23.6

120 2 034 1 915 1 729 291 243 
24.3

104 2 245 2 107 I 948 226 182 
29.7

r
18 yean and over
21 yean ond over   
60 yean ond over
62 yeon ond over___

28
2,95 
3.35

36 
1 056 
I 028 
956 
213 in 
31.9

8 630 8 489 
3 040 
2 433607

507
2 1513 087 

211
122 19 
2.79
3.15

114 
2 340 
2 252 2 109 574 
499 
29.5

Z-.-

OthBTretaiivM__________



Table P-1. General Choracterisfics of Penens: 1980-Con.
[For mooning o( omofeob. no Miodwiion. For doFMlioRi of Itrim. no oggondnn A ond B|

Totob for iglir trech in Dodos Coonty-Con.

Census Tracts

ASS
ToMgomn-----------

UndvSynon 
S to9 ysori_____
10 to Uysori —
15 to Wyoors
20 to 24 yoort

34.222.5

UnderSym

62 yoors ond owr---------   

30.3

HOUSEHOIB TVK AMO BBAnOWHVi
Tokdgsnns 

tahounMds______  

2.69
322

living olono
Sgoun.
OtfKrrelotivss 

MABnMffAm
dUoblSyonsondonor.

Sngh.
Noor monM. osogt ssgorotod  

Soponitod--------

Divorad______

P-52 DAUAS-FOKT WORTH, TOL, SMSA CENSUS TRACTS

IM 
n

164

Trott 
0164

313
88

150

813 
481 
882

3.04
3.23

Trott 
0159

433
453

2 136 
907

1 118 
72 
33 
86

Trott 
0163

Trott 
0166.01

I 068 761 I 848

3 1177871 423
3 378 6861 254

Trott 
0167.01

Trott 
0165.02

Trott 
0165.07

Trott 
0165.05

Trott 
0167.02

983 673 1 460

593 I 300
4 8833 304 6 325

3 698 363 1 206 24 19 83

4537355

983532958

764064

1 3461 5212 891

3.253.46

1882n654

1 1611 2962 526

3.213.48

1036412 1 899 32 451 222

3.133.64

98 4386

1 686 2 m I 013 725 288 267 561 1 050 104 897 31

3 068 135 598 42 155 135

1636301 268 195 247 559 888 403 210 283 207 95

718385 773
863 291 592

im 3 892 1 082 981 101 n 866 1 873 71

1 171 277 893 27 13 63
I 170 215 892 23 56 84

3.603.79

30 113 I 0141 218 982747

1 8173 7847 154

7 037 974 4 990 133 321 599

2 733 1 299 637 405 209 103

3.213.45

831393 679

483 303142 137 89 82 9

1418170 217 188 239 188 437 401 246 155 99 75

17321613149

3 no 336 902 8 20 54

1486235 270 344 351 272 589 499 353 312 173 88

1 187 6972 38649 189 236

3.303.48

111183306

in 33217258 53 80 77 3

1 101 
150 
859 
30 
92 
Tt

m493 968

1 433 4511 817 21 39 83

1 718 1 030 1 832
11885127

1 tn 301 380 503 541 309 549 516 345 143 60 35

16816891 20 20 29 48

3 186 5552 023 73 327 208

84 2 954 2 825 2 674

119436976
711376 843

16126317866 64 61222

1649 114

111 3469 8 10 10
1113372 83010

m 20 40 38 34 32 45

67 3466
11717

34 48 2621

I 910 195 213 232 195 175 436 213 129 59 49 14
427 6 831 6 506 6 137 473 409
26.1

I 7U 174 185 159 133 154 384 183 139 99 83 33

1991971185047 45 32 22

6 640 6 561 2 161 I 946 215 1891 7852 54867 79

19916972 045 61 54 134

7 141 6 986 2 526 2 084 442

911818547212206197 668 163

I 090 213 744 33 35 65

1 171 391 313 255 279 285 516 295 302 274 160 103

I 117 867 I 550

4 711 4 683 I 523 I 327 196151 I 178 1 893 89 60 10 
3.07 3.31

90 
2.91 322

302 217114114 62 20 3

1191410 460 479 364 342 867 466 251 145 
Tt 31

108 63 20 19 31 13 2

8870 144

6616 I 229 4 969 71 40 317

I 710 no 137 166144 133 314 239 184145 95 63

16126117674 73 61 23 I

122 3 453 3 1902 960 320259

1 641 I 7443 256

1 198 8572 39123 23 101

4 110 289 474 530 539 261 
nt 961 538 278 131 75

I 118 238 867 30 17 63

14713 462 I 065 936 129 106 827 I 479919

8455 114

461 39024167 64 101462 71

no129220

1 719222 257 244 296 254 541 487 417 420 313 288

7 161 458 503 530 637 501 I 024 952 792 787 553 428

no118173

1 171 3 173 I 000 829 171 146 7131 395 65

I 196190 152 130 152 152 249 148 147 143 81 52

3.17354

m 382 122 95 27 23 67 184 9

1041017 24 19 16 22 26 15 2318 14

4747321615510

I 9111 1272 251

I 140314 I 208 23 154 141

4 711355 452 411 476 366 857 752 495 318 176 95

1 141229 289 298 293 221 618 545 365 226 172 89

6 640479 602 619 608 415 I 165 I 074749 468 305 156

528328127 123101 93 6 n I

I IM 175 741 36 102 TO

7 004616751 I 003 I 095 618951 922 655 305 12048

1004 I 010 I 763

1 07 384 I 255 42 26 120

4 no 393 395 346 382 399 754 485 451 351 220 144

I 117 199 902 17 125 74

1 8372 518 105 1781 2.n 309

8 411 8 369 2 608 2 262346301 I 951 3 667 143112 4

1 944 I 129 I 983

M Ml2 112 2 384 2 102 I 5151 585 5 2372 732 I 333758 344 139
306 

6 003 
5 680 
5 215 

907 
nt

8 481787 783 738 793 n5 I 472 948 912 671 399 207

 

3and4ycots —
I6yeanand over  18 yeon ond over

182 1 558 5 272 4 939 I 355 I 187

I 471 145 153 109 113 149 242 IOS 102 167 125 62

1 498 815 I 120 132 158 273

9 886 586 923 I 095 I 153525 I 350 I 885 I 099 608 226 106

1 681 558 I 895 22 58 125

9M559 I 101

Betsens 68 years nnd mm
in hountaldi______________________

Hounholdnr_____________________

178 2 462 2 304 2 113 161 134 
23.7

With own MdtenunS^^Synms 

Number of own diMon under 18 yoors

I

14163 396 I 169 981 188 166 881 I 298 48

7 084 7 084 I 635 I 519 116 IOS I 065 4 301
83

I 119
1 070
2 560

I..
I
I.

With own cMdren T8‘^""""ZZ";
Number of own diidron under IB yoors

M Ml 
20 241 
6 303 
5 537 

766 
621 

.4 881 
8 674 

383

874 13 275 12 619 II 878 779 649 
26.0

9 886 9 556 2 894 2 641 253 199 2 346 4 200 116

Trott 
0166.03

SO I 045 I 002 924 269 237 
26.7

2 149 139 129 40 36 
31.3

1 819 363 I 818 39 178 131

147 2 151 2 043 I 884 381 333 
259

107 2 858 2 781 2 552 442 393 
27.1

952 471 2 343 2 196 355 307 
30.8

146 3 446 3 243 2 972 418 367 
28.9

64 I 791 I 688 I 554 248 218 
29.6

95 2 576 2 450 2 214 386 327 
29.9

38 I 288 I 232 I 149 217 187 
30.9

247 6 714 6 171 5 674 563 442 
29.7

59 I 186 I 132 I 044160 140 
26.5

192 4 821 4 550 4 249 659 569 
30.5

161 3 104 2 945 2 710 522 463 
28.2

fii ililiiiibildii,mbe*nof
WHh own tMdron under 18 yoors---------

Number of own (Mdnn under 18 yoon

 

Femrdo, 11 yoms nd 
Single
Now mtnried. oxoept seporatod .

77 I 226 I 140 I 046 82 74 
23.8

712
36.2

149 2 371 2 265 2 097 297 260 
26.6

25 to 34 yoors
35 to 44 yoors------
45 to 54 yoors  
55 to 64 yoors------
65 to 74 years
75 yoors ond over —

3and4yeots------
16 years and owr.. 
18 yoors ond oner ..
21 years ond over
60 yoors ond over-----------
62 yoors ond over______

123 2 384 2 151 I 857 145 121 
21.3

71 I 089 I 031 948 189 166 
25.7

5 276 256 239 63 57 
31.0

---

Spousie!^__________  pther.r^------

1471 ' 395 365 288 268 297 771 387 284 217 142 57
253 4 499 4 031 3 433 287 231 
20.4

i.

!

5to9yeats-------
10 to 14 years ....

Trott Trott Trott 
0168 0169.03 0169.04
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Table P-1. General Characteristics of Persons: 1980-Con.
(For meaning of symbols, see IntroAiction. For definitions of terms, see oppendixes A ond B)

Artngton dty. Torront Couftty-Con.

Census Tracts

A6E

I

f

»

UnderSyeora  
5 to 9 ywrs

25 to 34 years---------

B3yeQnandoMr_____  
f"'

n.9 28.1

HOUSHOU TVn AND RBATKIWHir

 

 
Othir rtkrtwM— 
NcmiolMi   

InmiltofintiMnn______
Oltur. in «raup iniartwt.......  

3.30
3.43

Innimofmtil^ZZZ'Ollwr. in ynip qinim_______ 3

FAMUT TVK ST PRBBKl» OWN CHBOBBI

WilhmnicMilnninlvISywn______Z?

MAsnALnAm
t tu

i

187
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S';

2.40
3.U

41
38
79

 45
39 
83

2.96
3.28

I MS
708 

I Kf 481

1 191 
228 
870

1 50
902

1 636

1 108
719 

1 285

 1 418
979  1 800

1 076 
560 

I 026

Tfoct 
1130

Tract 
ins.oT*

Tract 
1115.09

Tract 
1216.05

Tract 
1217.01

Tract 
1115.08

Tract 
1216.01

Tract
1216.06

Tract 
1217.02

Tract 
IIIS-IO

WMi own (Mdren undar IB yaonNunbar o< own daUian undar 18 y«an  

» Ml I 844 3 830 98 214 615

4 1882 3353 987
I 455 I 010 1 805

2.723.15

7844n

587438843

I Ml 323 573 43 128 173

557230348

41 94

219 3 399 3 257 3 100 144 107 
27.5

3 188 4443 258 35 22 208

2 2171 3522 503

1 141 7042 20755 13 142

2 457 I 7253 084

174 3 115 2 945 2 779 144 119 
24.0

5 145 534 518 513 377 487 I 454 733 288 148 42 29

3.243.43

250207354
301195290

38839922085 83 102 752

188137227

824409478
828358594

2 180 2 190 413 587 25 18 539 I 024 IS

3.583.44

538
395 m

7M153 5402 I18

40 734 4784403328

3434143 3 7 121

3 0122 0313 440

3 404 4432 882 30 89 143

3.213.34

I 034505 801

2 825 233 148 134 232 434 538 325 308 224 202 334

5 354 480380 280 435 817I 092 449394381 348 300

454 328184183 83 34 8 192

2 547284 284 359 149 151 748 352 141 89 27 21

5 127 542 572 484341 284 I 473 770 344 178 44 29

 75
75 
37  12
13  II
27

3 244 
554 

2 253 
44 

128 
281

2 1541 4892 708

3 171 519 3 205 51 105 291

2 580 I 7443 244

3 404 8342 423 39 12 175
3 580 5392 423 57 104 275

4 7402 1483 839 134 30597

3 741 I 994 3 443
12391140

I 143 41 49 139

5 205 341 390 378 413 535 I 027 459 472 302 232 454

1 283 314 874 14 24 43

22 I 345 I 304 I 227 302 244 
34.8

I 44171 90108 143131 238 215 241 190 114 120

10 520 I 091 I 183 1 024 499 514 3 002 I 755 483 387124 52

205 3 521 3 344 3 245 145 138

170178 98 33 33 35 44

135104185

78 2 348 2 174 I 892 550 510 
27.8

Tract II3I>

383182278

!

2 513 I 5843 878

28728717158 55 71394

238194320
238193309

158159 8121 20 34 42

144144 98 45 43 37 31

5 205 4 710 I 732 I 308 424 323 I 074 I 730 172 495

2 748 154 178 195 207 242 541 328 341 144 138 357

370244 1757473 41 27 I 104

I 12780 132 158 107 34181 272 III 3013 9

75714754392038

5 144 498 543 474 334 311 I 585 791 301 193 45 34

1 200 482 407 39 8 134

1 444 88 TO 47 154 330 248 142 117 87 47 83

144 74 47 20 30 14 10
90 3

2 047 I 8883 433

5 354 5 084 3 084 I 345 748 587 I 034 I 703241242

144143 73 17 14 30 39I

444 759 572 857 I 114 773 392 117 49

2 840185 134 no 292 485 484 274 237 148 45 101

8 244 443 549 443 757 I 237 I 981 I 287 709 383 170 47

Tract 
1314.07

ji

4 543474 517 399 329 429 I 400 543 245 144 58 21

149
3.033.32

4781991204542 49 283479

2 180137 245 317 217 75 305 518 237 83 33 13

living (done..

135 3 201 3 034 2 817 248 310 
27.5

2 288 450 I 527 20 10 91

1

8 980747 885 905 754 709 I 933 I 477814 477198 89

3 001 155 213 294 371 273 455 592 371 1497135

3 240148 183 212 302 284 478 378 484 387 191 179

5 127 5 127 I 553 1 434117831 3712 12083

2 337 533 I 530 27 93 154

2 207 447 I 101 73 359 307

I 371 930 I 701

4 081352

1918491

p•!

4 533 345 453 451374 347 I 052 498 377 235 101 58

' Bations par houaaMd   
Ponon per My ...

384
4 170
5 844 
5 490

270 
220 

24.0

10 507 
10 587
3 248 
2 899

349 
243 

2 580
4 445 

274

k

8 880 8 990 3 034 2 513 521 3842 2173 518 221

8 128 9 095 2 948 2 4574913502 1543 708283

14 480 14 490 4 9454 189 2 nd2 0853 7415 100 844

4 0015 912 1 950 I 4552952341 5032 329130

10 520 10 520 3 2743 012 242 2032 8474 241 138

5 414 5732 874 30 12 123

8 1289451 040 8124918032 484 I 190523 275112 34

10 587 1 089 I 1431 053 8409122 849 I 539447 334 114 43

2 888 I 989 3 440

1 748 312I 384 188 47
I 730 223 I 387 1253 43

Tract 
1214.04

j

1 828 
542 

I 108 
47

433 7 094 4 753 4 298 290 227 
24.0

Spouaa^^.^.ZZZZZZZ.:

2 220 341 I 154 S3 408242

143 4 501 4 192 3 719 312 244 
28.9

120 4 003 3 835 3 543 794 752 
30.1

40 2 429 2 49S 2 332 512 440 
349

4517 043 4 735 4 44S304 255 
28.2

S3 2 483 2 384 2 130 233 203 
25.7

IUe.l5yeannd<  

o£5!ed.zzzzzzzzzzzzzzzzz

108 I 484 I 410 1 S44 84 45 
27.1

2874 3145 981 5 570448 384 
27.8

173 4 4254 1545 428 377 307 
27.2

49 I 415 I 315 I 2274450
303

14 480939 I 103 1 3091 3772 455 4 031 2 755 1 513809 299 100

ratal peraeea
Under 5 yean______
5 to 9 yean ............
10 Io 14 yeora_____
IS to 19 yaon_____
20 to 24 years..........
25 to 34 years---------
35 to 44 yeors---------
45 to 54 years_____
55 Io 44 years---------
65 to 74 yeors_____
75 yeots and over------ 

3 ond 4 years---------
14 yeors and over.
18 years ond over.__
21 yoon ond over.  
40 yeon ond over .
62 yeon and over
Median ..................

3 and 4 years
14 yaon ond over.—
18 yeon ond over.  

34 
3.09 
3.39

64 2 275 2 127 I 893 172 147 
30.3

143 4 145 
3 977 3 447 828 743 
24.9

fonder 15 yens ad over
Single   
Now motried, except sepooted-------
Separated _______
Widowed   
Divorced . ............

1 848
2 840 
I 371
707 
444 
514 
557 
482 
220 
82 
8 

2.07 
2.77

209 3 508 3 344 3 ISS 153 125 
24.1

392 13 072 12 535 II 587688 554 
27.8

M 
I 222 
I 184 
I 037 

148 
153 

25.4

10 to 14 yaon...  IS 10 19yeon ...
20 to 24 yoon ...

35 to 44 yeon ..
45 to 54 yeon ..
55 Io 44 yeon ..
45 to 74 yeon ..75 yeon and over  

54 
2 182 
2 100 
I 958 

554 
529 

31.8

5 248 3 095 I 145 924 239 187 828 I 034 47 108 45
2.44 
3.01

».•1

21 yeon ond over-----------
40 yeon ond over---------

2.43
3.04



Table P-1. General Characteristfa of Persons: 1980-Con
(For meomg of symbob, see Introduction. For definitions of terms, see opiMndixes A ond B]

Arlington dty. Torront Cownty-Con,

Canm Tracts

A6t

I 335

. 63 yeors and over______

HOUSBWU rVK AW SBAnONSIV

I 2

FAMB.V rVK SV PSHHW Of OWN aaUM«

MAStTALnAIUS
Itab, ISrwnadmr.

SepoinM----------

IS imi mr

CENSUS TRACTS DALLAS-FORT WORTH, TBC, SMSA P-73

Stt
95

136

B6
2

7
2
3

2.16
2.80

1.93
2.73

Troct
1218

1 86S
939

1 746

1 585
761

1 435

Troct
1227

Tract
1229

Troct
1228

Tract
1224

1 084
578 
988

1 415 
756 

I 38)

Troct
1220

Troct
1221

Troct
1223

1 661 
751

1 367

1 075
470
798

I 586
759

1 284

1 004 
540 

I 0)4

Troct 
1226*

1 115 
612

1 126

Tract 
1219.01

Widowed.. 
Dworod...

1399 
48
5 

68 
9

1 005 469
700

39
1 633 1 571

5 480
5 480

3 130 4861 104 
94 
92 
354

2.34
2.99

259
215
342

403
133
240
300
82
151
70
37
68

3.04
3.29

2.38
2.85

233
2.98

6 184
530 
523 
512 
603 771 

1 163 
723 
688 
467 
148 
56

2.93
3.232.70

3.02

63
36
48

3 509 
3 509 
1 353 
I 075 
278 239 
900 

I 186 
70

900
365
636

99
59
96

13335 
56 12 
6

24

337
9

3 874
235 
216 
183 404 
855 
885 406 
355 212 
81 
42

1 955
112 
98 
88 

225 437 
405 209 
188 109 54 
30

1 583 
564 
790 
44 
13 

172

123
123
79

181
125
179

Tract 
1219.02’

104104
68
34 
33 
18
18

2.71
3.19
302 
302
187
92 
89 
69 
424

157 4 282 4 114 
3 847687 

566 
28.2

2 139 484
1 471 

39 
IB 

127

440287
113
111
117 
351

163
106
173

801321
33427
13

106
739
206309 
25
101
98

1 670 1071 404 
22 
80 
93

2 661 
1 343 
I 093 

43 
22 
160

2 109 
593

1 063 47 
208 
198

1 033
419
705
191
121
190

140
90
142

3 979 
3 979 
1 310 
1 125 IBS 

137 
1 004 I sn 

88

1 531 
436

1 017 
10 
15 
53

1 578 341
1 020 

20104 
93

1 193514 
859

1 018414 
701
15194
152

1 991 78 
162
173 
240'
134 . 
262 
357 
282 182
69 
52

2859 
3 1

19 
32
6134 
18 
11 
26
71

147
5 2
1 
8 

11
20 
8 8
6 19 

59

3 874 
3 874 
1 796 
1 005 

791 
602 
768 

1 042 
268

6 906
521 
48) 
509 
704 
951

1 298 
754 
806 
580 
212 
90

5 600439 
433 
365 419 
683 I 100
5)5 
626 
580 
314 
126

203
203
159
94
90 
33 
S
3

1 295 
554 
916

1 328 307 
916 9 
17 
79

4 055 
4 055 
I 707 
1 193 514 
428 

I 018 
1 195 

135

6 276 
6 276 2 697 
1 586 
1 111
801 

1 301 
1 832

3 012 
226 
162 
152 
363 
628 
497 
288 
311 227 
96 
62

283
283191 
73 
'68 
63 
26 3

205137
228

3 106
259 
259 
262 297 
379 
564 
382 
361 228 77 
38

256
189 
334

1 657 499 
782

Troct
1222

2.24
2.84

3 509174 
205 279 
305 304 
549 
437 
498 474 
193 91

Troct 
1225*

4 055271 
253 237 
307 
535 780 379 
368 
503 
278 144

4510
15

44
24
20

202
147
267

2 805 
190 
208 183 2)4
351 
508 259
352 
280 
181 79

1 773 87 
76 
70 
148 399 
387 
126 112 
165 
133 
70

424237 
79 

182
157
4848 93
81
51

1 635 1 071
435 
25 10 
94

I 752 
48
16 IB 

490 687 
234 
52 34 
72 
42 
59

147
146
113
76 
69 
26 
5 
2

139
183

2 563 199 
129 
126 240 
523 
470
171 
230 
206172 
97

5 622 
5 159 2 300 
1 295 
1 005 
703 

1 033 
1 355 471 

7 
456

434 
31)144
139 
90 
321

1 523 276 
921 16 
130 
180

284284
191
76 
75 
56 
36 1

193
193 114 
43 
42 
45 34

1 730 297
1 040 

13 
182 
198

422
422
2781)7 
1)6
108 351

tairie hoaiMder, w Im8m
WM) own chadren under 18 vm_____

of own cMdtwi onditr 18 yeors

2 694 
1 084 
1 342 52 

24 
192

204204 
128
424)
43 
321

285 
189117 
45 
72 
63 
33 26 
13 
88 
8 

1.62
2.31

4 271 264 
245 101
100 
41.2

91
241

2 686 535 1 621 
70 
170
290

3 486 
2 848 
1 596 
498 

1 098 
681
380 319 
553 
11 627 

1,78 
2.40

5 480
493 414
350 
490 

1 1)6 1 329
563 397 
224 
76 
28

5 622
365 
245 
242 
62) 

1 374 I 197
347 
404391 
301 135

2 473 
685 I 335 
66 
145 
241

6 376
445 319 
346 
703 

1 405 1 167 
574 
579 
455 189 94

2 093 641
1 129 

72 
.15 
236

3 409 
236 241 
246 
352 457 
614 
368 428 272 
125 
70
92 

2 632 2 487 
2 246308 

258 
26.8

1 445
628

1 165

1 830 
86102 
139 
164 
153 
293 
245 
265 24)
101 
61

1 301
5891 on

3 393 
616

1 445 39 
21 
172

90 3 193 3 084 
2 657 197 

162 
25.3 •

12 
726 
712 
633 174
158 
26.9

135 4 730 4 594 
3 816 609 

544 
24.8

768
323 
491

3 743 
226 197
190 
277 
562 
617 
296191
120 
48 
19

1 773 
1 773 
918 
403 515 417 
300 
398 157

31 I 516 1 490 
1 33) 275 
245 
26.8

3 709 
7831 647 
46 
22

211

3 486
108 39 
34 

673 
1 351 
805 
12877 
124
69
78

1 564 390
1 038 

21 
28 87

TeMl peresM.....
bl households------------------

Householder----------------
Family householder

3 133 136 
131 
125 
161 
264 
371 
194 
221 
266 154 
99

979
7 4 
4
11

3 334 314 
1 472 

38 
209 
191

6 106 
6 184 
2 108
1 733 
375 
263

1 415
2 443 

218

3 979
186 304 
380 
478 334 
497 
653 580 
374 
1)3 80

3 336 
410 1 444 
70 
133 
269

I 733
981 1 niWith own cMdren under 18 years_____

Number of own chddten under 18 years

6 906
6 906
2 547 
1 863

684
525

1 585
2 488

286

213 5 287 
5 005 4 510 

535 
426 
26.5

34 3 292 3 241 
2 278 217 

188 
22.8

5 600 
5 600 
2 073
1 661
4)2
328 

I 445 I 914
168

2 339 . 1 417 
922 
716 1 084 

1 7423)5

Sngb...___

57 
2 177 
2 099 I 959 

378 
312 
29.0

Under 5 ywn
5 Io 9 yean ... 
10 to 14 yean. 
15 » I9yeon .

«S3==

45 to 54 yeon .... 
55 to 64 yeon .— 
65 Io 74 yeon .... 
75 yeon ond over..

84 
2 091 
2 021 
I 759 

363 
329 

25.7

Single_______________________
. No* liionM. exopt uiioi^_____

20 IO 24 yeon .... 
25 to 34 yeon .... 
35 to 44 yeon ....

3 139 
136 129 
81 
80 

67.5

34 
I 489 
I 421 I 314 
260
210 
34.6

199 4 503 4 238 
3 871 

373 
295 
25.8

Told penen 
Under 5 yeon............
5 to 9 yeon.............
10 to 14 yeon---------
I5to I9yeon---------
20 to 24 yeon---------
25 to 34 yeon..........
35 to 44 yeon---------
45 to 54 yeon..........
55 to 64 yeon--------
65 to 74 yeon---------
75 yeon and over------

74 
2 098 2 014 
I 765 III 

87 
24.2

70 2 779 2 664 
2 468 471 

371 
338

90 3 249 
3 155 2 899 

647 
542 
29.6

52 I 712 I 669 
I 525 371 324 
30.7

3ond4yean-----
16 yeon ond over.— 
18 yeon and over.... 
21 yeon and over.... 
60 yean and oyer.— 
62 yeon and over.—

74 
3 006 2 803 2 549 
318 
263 
31.7

33 
I 530 I 430 
I 313 

176 
153 
33.3

76 
2 426 2 327 
I 942 
245 
198 
24.7

Uvingalone....

Oliter, in group «iottm.

124
103 
25.2

ISO 5 075 4 881 
4 167 

457 369 
247

95 
2 272 2 )34 
I 963 
200 
165 
26.2

Uvetgataie .— 
Spoueo....................
Oilier lelativee____
Nomelotives______

bmite of inetitiitian.— 
Ollier, in group i|uatten. 
INnom per houseliold .. 
hnons per fomSy___

1 417 
821 I 373

169 4 150 3 997 
3 561 179 

140 
24.5

PMaas 65 ye«B «d ever---------
he lemidUweMdiSwSioSr LZZZZZZZZZZZZZZZZZZZZZZZ"

18 
I 663 I 634 
950141 
127 
21.4



Table P-1. General Characteristics of Persons: 1980-Con.
[For meaning of symbols, see introduction. For definitions of terms, see oppendises A ond B)

Totoh for split trocts in Forront County—Con.

C«uu< Tracta

A6t

32.1

£

   

MOUSBNMD TYFf AND RBAnONSMP

  
---

  

FAMILY YYPI BY PMSBia OF OWN OIIIDBBI

Femob hmNiiMw. ■» hnM

BUUBTALSrAm

Widowed...
Divorced.

t

p-94 DAUAS-FORT WORTH, TEX., SMSA CENSUS TRACTS
V

3 Ml
516

2 656 
50 

260 
197

3.43
3.66

3.09
3 35

3.13
3.42

146
103
185

in
128
191

h

Froct 
llU

1 346
916

1 840

1 159 
787

1 601

1 899 
975

1 711

I 678 
865

I 540

1 410 
837 

I 486

2 569 
544

1 848 
34 
28 

115

1 586
856 

I 655

Tract
1110.01

F

Froct
1110.04

Tract
1115.05

Froct
1115.04

Froct
1113.01

Froct
1113.02

Froct
1115.03

With own chddren under 16 years
Number of own diddren under 18 yeon 

2 8U
1 606 
2 813
2 583
1 4502 579

 3 613
723  2 678
42  46
122

2.23
2.89

1 8381 007
1 925

3 320 3 319 
1 131 
I 016

115 
106 
956 1 204 
26

4422
40

76341

2 887 
430 i 969 
35 
298 
155

2 1231 249
2 441

in64
137

2 5631 616 2 939

Froct
1111.02

435
78309
2 

30
16

22
69

203
159
250

M35
55

2.97
3.29

96 302
6 
9 
30

291
151
278

98
69 
27 
2622 6

1

406 
5 983 5 743 
5 476

325 278 
27.6

1 825 
466 

I 245 
10 
20 84

103 3 710 3 456 3 186 435 340

2.68
3.25

1 2211 153
516 
331 
185 176 
303 
322 
12 66

424
359
260
153150
80
16
3

65

2 0671 3792 534

2 746 
427 

1 646 34219
220

1 811
1 193
2 243

2 606 
463 1 641 
50 271 

181

3.16
3.42
545
430
277
88
62
102 
456 
115

184
118220

172
172
96 
23 
23 44 
311

1 332 
208 975 
12 81 
56

3 320
192 
235 
276 
336 
188 
446 
523 493 
362194 
73

1 
2.93 
3.13

9n458
611

267
267
154

1 sn 309 
926 23 
16 
79

3 510 
240 292 
316 
363 254 
464 
537 
459 
306 187 
66

990549985
I 9101 140
2 255

3 953297 
365 
404 
359 
310 
712 523 
353 
225 
216 169

161
87

149

2 593 
572 

I 743 
SO
61 

167

176 
5 028 
4 748 
4 347 

830 
719 

30.6

2.84
3.19

563
37 
28 
48
61
34 
86 
96
71 
SO 
28 
24

24
14
21

3on
332 

2 443 
32 

101 
125

8 812 
1 020 
913 784 
532 
572 

2 536 
I 322615 
311 
148 59

2 002 
412 I 237 29 
148 
176

4 8M
385 407 
395 369 
313 

I 031 732 
S56 
355 
165 
140

512
393
216
65 
59 
97 
75 5 
118

1

1 221 
55 57 
68 75 
46 
103 125 109 
139 
171 
253

303
116
222

7 468 7 371 
2 3452 067

278
253 1 8113 137
78117

3.14
3.39

2 438 
580 1 644 39 
43 
132

1 307 
166 
926 21 104 
70

3 510 
3 510 
I 136 
990 
146 
131 900 

1 431 
43

2 792 
6081 979 
29 
56 
120

3 302207 
237 
281 
335 295 490 
465 
389 
281 194 
126

6 691
455 484 
582 691 
592 954 
922 829 569 
381 212

1 149 
80 
66 
106 127 
68 
162 
ISO 
ISO 
108 
63 35

45087
298
11
36
18

323170
311

2 413
1 506
2 761

3 063 454
2 445 

30 
18 

115

107
79
135

• 994 
256 3n 
536 
555 
356 
670 
873 
682 443 
169 79

7 488
600 
764 
809 
738 
585 

1 SOI 
1 161
573 
355 218 184

177  124
192

58698
310 9 
15217

ni
123
232

3 839
290391 
412 
362 
311 811 
552 
283 172 
120 
135

1 285 
238 970 
13 
16 
48

1 724
108 139 
170 
160 131 241 
266 
216 
148101

47 
I 265 
1 196 1 116 
206 
178 
31.7

539
348
146143
130574 tos

4 348 477 
458 
395 
263 319 

1 304 
582 
302 146 
81 34

4 994 4 996 
1 732 
I 410 322 
281 1 225 1 954 
85

2 SU 119 174 
261 
266 
183 
3M 469 
343 
209 
106 
58

248 
248
163 
92 91 
48 37

3 474
273 299 
296 
331 
268 569 
436 
382 
296 174 
150

503
914

7 841
637 
749 
776 
758 
616 

I 377 
1 079 

733 
472 
363
281

402
294
174
54
53 
78 
37

5
108

6 790
538 
618 
590
671 
523 

I 121 
834
761 
589 
331 
214

$91
541
362 
143
141
136 
39 

4 
52

12
3.11
3.29

677
28
30
33 
28
27 
56 
62
52 
73

114
174

16n 
101 
114 
141 
169 
96 

241 
267 
250 
162 
103

25$
255
150 
47 
46 
67 
38

Froct
1111.01

155 
3 592 
3 423 
3 234 

448 
387 

30.1

2 $9$
266291 284 
207 
206 597 
342 194 
113 66 29

I 5 160514 607 
563 
455 367 

I 141 
681 416 
224
125 47

2 $77 369
1 728 41 
237 
202

I 149 1 149 
387 
322 
65 54 

291 447 
24

1 754 
286

1 202 37 
86 
143

1 016 
488 
862

1 702 
3881 192 
22 19 
81

5 160 
5 160 1 504 
1 346 

158 
1351 159

2 417
80

7 841 7 722 2 466
2 123 

343301 1 910
3 235 111

119

240 
5 160 4 801 
4 470 

546 472 
26.8

Persons per household ...

Persons per family ..... 

Told pen 
Under 5 years___
5 to 9 years____
10 to 14 years _
15 to 19yeors .... 
20 to 24 years .... 
25 to 34 yeors —. 
35 to 44 yeors __
45 to 54 yeors  
55 to 64 yeon .... 
65 to 74 yeon .... 
75 yeon and over..

Ill 
1 703 1 617 
I 519 

138*119 
25.9

I 225 693 
1 270

Froct 
1109.02

9 725772 634 
825 
626 589 

2 035 
1 425 1 174
733324 168

116 2 664 2 4882 329 
326 
296 
27.0

8 811 8 800 
2 833 
2 563 270
2232 413

3 451 
103

In households------------  
Househotder   Fom^ householder.

9 78$ 
9 589 3 157 
2 826331264
2 5833 700 149

132 
4 

3.04 
3.22

6 691 
6 634 
2 338 1 899 
439 
390

1 678
2 472 

146
57

I

Froct
1112.01

Penan 6$ yeas and eeer 
In householdsHouseholder _ _ 

»7
207
118
37
36
53 36

306 7 107 
6 753 
6 356 817 
692 
30.1

19
1 002 
966 
936 492 464 
50.7

231 4 911 
4 635 
4 245 

789 
672 
28.9

1182 811 
2 6662 477 

516 
460 
28.9

75 
2 513 
2 375 2 174 
436 
385 
31.2

12 
437 
410 
383 73 
64

33.1

IUe.l5Teenoiid<

Sss?-------------
w^mrcea .................

6 790 6 671 
2 100 
1 830 
270 
2251 586

2 846 139 
119

With own dSS£runde^IB yean_____
Number of own cMdren un^ 18 yeon 

no 2 541 
2 406 2 214 
447 
389 
29.6

213 3 349 
3 152 2 939 

267 
222 
25.6

99 
2 568 2 409 
2 219 

382 
333 
31.2

54 
I 942 1 819 
t 691 
343 
198 

33.1

Under 5 yeon ...
5 to 9 yeon
10 to 14 yeon
15 to 19 yeon —
20 to 24 yeon
25 to 34 yeon
35 to 44 yeon ...
45 to 54 yeon ..
55 to 64 yeon ...
65 to 74 yeon ...
75 yeon and over.

FsMie, 1$ yeon oM over  Singte............................................
Now morried, except separoted _
Separated--------------

i:
i-

8 58) 565 554 325 313 
58.5

72 
2 542 
2 403 2 239 434 
370 
34.7

239 
5 512 5 171 
4 805 
846 
753 
28.1

25 
868 
810 
752 147 
127 
31.8

 
living atow ....

SOOUSA 

3 ond 4 ynon ... 
Idyeon ond over18 yeon ond over  
21 yeon ond over
60 yeon end over 

i

I

3 ond 4 yeon
16 yeon end over..
18 yeon and over..  21 yeon otd over..
60 yeon ond over..
62 yeon ond otmr..

202 2 981 2 855 2 726 179 154 
27.4

62 yeon ond over 
Medion

32 
1 298 
I 222 1 141 
229 
196
34.4



1
Table P-1. General Characteristics of Persons: 1980-Con.

{For meoning of symbols, see introduction. For definitions of terms, see appendixes A ond B)

Totals for split tracts in Torront County—Con.

Census Tracts

AGI

Median 

Medon  

HOUSaWIA TYK AND RBATONSHIP

81

FAMILY YYK BY PRESBKZ OF OYVN (HUWBI

MAMTAl CTAYUS
Mob. IS yean onl 

FeoiMt. IS ye« ood oeer

DAUAS-FORT WORTH, TEX., SMSA P-9SCENSUS TRACTS

2.40
3.12

2.72
3.11

2.70
2.95

3.26
3.41

3.24
3,43

2 714 442 
1 784 

40 
278 170

1 032554
1 015

475692

3 042 
564

1 190 
72 
38 
178

1 401
610

1 568

3 136 299 
I 645 

15 64 
63

1 141 
654

1 285
I 753
804 

I 456
1 103 

552
1 002

1 347
496
685

1 in 574 
I 001

1 101667
1 154

■

1 155 
585

1 066

Tract
1115.07

Troct 
1132.06

Troct 
1134.03

Troct 
1132.05

Tract 
1133.02

Troct 
1134.06

Wth own cMMren under 18 years
Number of own dddren under 18 years 

3 704
2 006
3 663

6 7862 157
3 862134 

32 
601

1 W
442799

2.67
3.05

350
207
356

4 441 4 441 
1 631 1 264 
347 
296 

I 102 
1 613 

95

1 636 
358

1 116 
23 29 
108

1 609 
343

1 235 24
22 
65

1 761 
266 

I 022 34 
239 
200

3.00
3.26

3 715 
698

2 394 60 
34 307

960 564 
I 018
106
72

121

 
With own children under 16 years

Number of own children under 18 years 

4 789 
4 789 
1 807 
1 328 479 
364 

I 155 
1 692

135

2 481137 
175 
221 219 
254 
409 
401 325 193 
96 
51

1 809 
4731 167 
27
13 129

2.65
3.14

149
105
164

6 088 
6 086 I 866 
1 711 

155 
116

1 6232 504
95

2 117 
391

1 640 
20 
11 55

244 4 113 
3 922 3 712

245 
195
28.0

1 623
1 075 
1 963

142
142
80 
24 
23 
32 29

1

2 899 
I 989
3 660

3 684 
6362 622 
39 
12 

175

433 
7 094 
6 753 
6 298 

290 
227 

26.0

2.94
3.45
221
161
66
25
23 
34 
38 
3 

60

6 626 1 847 
3 843 

98 219 
619

8 295 446
576 
645 
758 

I 246 I 967 
1 296 709 

389
171
68

404
224
86 
84 
102 
75 
3

2 SOO 519
1 795 29 

36 119

2.90
3.13
570
466
272
84
82 
122 69

3104

67
146

1 OSO 264 
I 240 

20 
217 109

574
574
337
93
86 
178 
56
3

118
42
70

1 530 
322 

I 026 
31 29 
120

3 949 
6622 399 
85 
274 
509

4 978
361 327 
341 
463 643 
651 630 
595 407 
221119

383
255
371

1 S33 
400
991 
16 
21 
102

1 60S 
308 987 
36 139 
135

Tract
1131

Tract 
1135.05

66 1 919 
1 816
1 673 214 

173 
30.8

6S
47
95

5 S10 
482 
441 
506 592 
461 971 
664 
570 
382
130 
91

206
140259

6 560
313 
465 
568 
591
380 669 
914 

I 040 
850 
346 
222

14699
150

3 S39 3 539 
1 176 
I 022 156 

133 904 
I 406 51

39 
1 356 
1 272 1 167 

154 124 
33.2

172 172 98 36 36 41 32 . 1

9 801 9 763 3 757 2 622935
752

2 343
3 361

322II 
7 

2.60 
3.02

204
123 66 
22 
21 
32 
23

4 251190
234 
286 
385 274 
446 
509 
620 
729 
431
143

1 402 277 
922 
16 
85 
102

3 598 539 
2 623 57 

104 
275

Troct
1130

308
196
291

2 298
126 169 
206 214 
196 
390 292 
272 
200 
150 74
51 

1 745 1 660 
1 538 314 
269 
31.3

372372
239
103
100 
9337
3

2 848
1 145 
1 946

570570 
380
173
165 
133 
SO7

4 008
229 
307 
415 464 
336 
606 730 
545 
250 
112 
92

49 1 555 I 4621 354 
176 163 
31.0

2 078 117 144 
212 
224 
165 
322 375 
261 117 
69 
72

230
230
136
53
53 55 37
2

5 168534 
518 
513 377 
487 1 454 
733 288 
166 
62 29

159 159
81 
21 
20 
36 
42

2 729
238
201 
251 
310 224 
515 416 264 
160 
70 
60

162
102
155

90 
1 967 
1 857 
1 662 

197 
162 

27.9

2 227149 
153 164 
195 
232 
356 255 227 
220 
117 159

4 190287 
309 
303 
351 454 
725 
463 
422 
432219 
205

424
266
171
69 
66 67 
26 4
156

3 589
159 
257 
393 410 
244 424 
603 
531 
346 119 
53

124 3 679 
3 475 
3 198 384 

305 
30.4

1 328 701
1 250

2 20689 
122147 . 
190 
132 
236 271 
316 374 
238 
93

I 808 86 
123 
192 207 
125 209 
336 
263 160 
70 
32

2 5801 744
3 244

3 891159 
227 
291 297 
166 479 
472 
532 417 
166
163

4 441
282 
330 
405 427 
397 
770 
557 
533 368 
265 107

988
450
808

9569
111

14 792 16 792 7 000
4 217 
2 7832 091
3 784
5 139 
869

1 788 
2861 118 
28
176178

UnderSyeors .
5 to 9 yeors ..  
10 to 14 yews 
15 to 19 years
20 to 24 years 
25 to 34 yeors
35 to 44 yeors 
45 to 54 years

8 057 314 
310 
307 
230 179 
833 442 224 
133 
46 

, 37

6 088
620 
636 
587 
472 
341

1 586 
946
491 
265 
66
54

14 792 949 
I 115 
1 316
1 3822 472 4 047 
2 771 
1 516
820 
303 
101

1 984
910

1 627

4 190 
4 019
1 505 1 177 
328
282 
963 1 429 
102171

Persons per household —
Persons per fomify

4 789271 
347 
414 
456 471 
789 
731 667 
413 157 
73

4 888 
3 995 
I 339 
1 1012381879461 607 

81
92 

1 
2.98 334

9 801 . 758
649
710919

1 287 
1 715 
1 195 
1 162 

816
389 
181

3 ond 4 years ...
16 years ond over
18 yeors ond over 
21 yeors ond over
60 yeors ond over
62 years and over 

-1 328 
326
923 7 
13 
59

10 587 
10 587
3 266 2 899

369 
243 

2 5604 465 
274

4 217
2 250 
4 021

4 540 6 432 
2 218 
1 936
262
236

1 7532 363
98
126

Single............... .
Now monied, except sepv^  

B:=E

93 
3 451 3 269 3 097 
918 
768 
41.1

122 
2 056 
1 958 
1 666 140 

113 
27.6

10 587 1 069 
I 163
1 053 
840
9122 849 

1 539
647 
336
116 
43

5 510 5 437 
1 849 
1 401 
4463701 141

2 287
16073

147 5 098 
4 833 
4 532 

934 no 
35.9

4 251 
4 251 1 576 
1 347 
229 204 

I 207 
1 423 

45

2 822
1 458
2 403

Tract 
1115.06

Single....
Now monied, except s^xiroted 
Separoted----------------- - ----
Widowed  
Divorced

Troct
1115.10

Troct 
1133.01

   
 

Inmateofimttiita;::::"
Other, in group quorters...

. 1 948 
396 

I 169 
37 

121 
225

1 284669
1 176

395 13 144 
12 60511 650 

696 
566 
27.8

127 
3 879 
3 703 
3 341517 

442 
28.6

93 3 034 
2 846 2 610 

295 
258 
299

2 089 4241 171 
99

13,1214

Total peneni
In households  

Householder
Family householder
Nonfomily householder 

Living done

IIS 3 229 
3 086 
2 846 
623 539 
29.7

With own years
Number of own deldren under 18 years 

3and4years —
16 yeors ond over 
18 yeors ond over
21 years ond over 
60 years ond over
62 years and over 

Pevsaas 65 years aid ever 
In hoitteholds

Householder

1 711
1 134
2 on

Total persaes
Under 5 years............
5 to 9 yeors..............
10 to 14 yeors_____
15 to 19 years  
20 to 24 yeors---------
25 to 34 yeors..........
35 to 44 years..........
45 to 54 yeors..........
55 to 64 yeors ........
65 to 74 years..........
75 yeors ond over------

195 3 960 3 721 
3 377 

376 
302 
27.6

174 
6 460 
6 188 5 659 

381 
311 
27.2

69 
2 656 
2 517 
2 383 

506 
440 

36.5

44 
1 802 
1 726 
1 632 

497
423
42.3

53 1 728 
1 6511 520 
369 
330 
30.8

106 3 346 3 173 
2 908 

535 
455 
29.6

75 2 646 2 471 
2 270 

285 224 
32.5

  

Other, in group quarters.

209 
3 508 3 366 
3 155 

153 
125 
26.1

274 
7 525 7 172 
6 SOO 

888 747 
27.9

55 to 64 yeors ....
65 to 74 yeors ....
75 years ond over..



I

Table P-1. General Characteristics of Persons: 1980-Con.
(For meaning of symbofs, see Introduction. For definitions of terms, see oppendixes A and 6)

Totals for $f4it trocts in Torront County—Con. lATise County

Cmsut Tracts

AGt

24.5Median

15to I9yean

18 yeore dnd over ______ _

KOUSnO&D Tm ANO fiBATIONSHIF

I

FAMILY HP! BY PttSBKS Of OWN CHOOm

MAINTAL STATUS
MiM. IS year* end erar

44

CENSUS TRACTS DAUAS-fORT WORTH, TiX., SMSA P-97

2.59
2.94

2.75
3.25

Tract
1504

Tract
1506

Troct
1226

Troct
1501

Troct
1502

Tract
1505

1 125 
612

1 126

1 006
540

1 014

1 101 
495
980

1 W
911

1 709

Troct
1503

1 424 
824

1 374

1 07S 
470
798

Troct 
1142.02

Tract 
1219.02

With own children under 18 years ........
Number of own children under 18 years 

2.91
3.19

3.04
3.29

1 W281
949 
9

127
63
125

296
190
391

1 9252 46371

1 037
524
993

110
55
98

2.33
2.99

140
90
142

9959
96

2.99
3.28

1 750 
217 
978 
33 

425 97

70655 
62 
4859

52
73

3 633 543 I 882 34 46 127
3 607 

336 
1 063 26 
275 107

2 195
3 135
1 076 
915 
161 139 
816 

1 192 
51 60

3 195
216 
247 
293 304 
218 415 
508 
417 
327 
169 
81

816
412770

5 539 
5 529 
2 375 1 424

951
744 

1 090 1 745
319

3 138 
655

1 136 74 
17 

246

2 5093 509 
1 353 
1 075
278 
239 
900

1 186 
70

1 338 
307 
916 

9 
17 
79

3 509174 
205 279 
305 304 
549 
437 
498 474
193 91

900
365636

1 531 
436

1 017 
10 
15 
53

192
193114
43 
42 
4534

1 433 
281

1 000 24 
48 69

733524
257
257
173 35

1
1501

254
172
365

537
116
365

5 
18 
23

30
12
18

3 673 485
1 969 

17 
71 
131

3 666 319 
1 956 27 
270 94

6 961467 
535 
620 
635 
465 922
931
795 
713 
558
320

2.78
3.11

878
878
582
227
226
243 

SO
3

90 
SO 

too

1 365 
278 
962 
10 37 
78

2 727329 
294 
279
330 384 
560 
332 
346354
290 239

461901

6 902 
422 
570 
672 
642 
433 
955 960 
816 
665 
497 271

f 308 
238 
837 
22 
30 
81

52 I 204 
1 125 
1 052 

198 
173 
33.3

ISO
200
127
37
34 
55 
16
2 

50

2 756226 
198 191 
280 564 619 
298 193 
120 
48 19

360
216
343

2 465
3 465 
1 158
998 
160 
152 920 

1 356 
31

930461 941
2919
26

4 104
316
336 
280 
293 312 576 404
337 
366 417 467

541
70

363 
5 77 

26

6 961 6 961
2 502
2 077
425

2 473209 
276 
321 
316 
233 475 457 
382 
342 284 
177

2 484
200 286 
333 
293 
209 504 467 
397 
313 
273 
ISl

943416834

1 405 
1 405 

511394 117
111 
354 
532 

8

1 584
101 
116 
136 
163 
100 211 267 
196 
159 
83 
52

34 
I 489 
1 421 1 314 
260 210 
34.6

384
284
191
76 
75 
56 
36 I

33 
1 530 
1 430 
1 313 176 153 
33.3

I 991 
78
162 
173 
240 134 
262 357 
282 182 69 
52

1 706
115 
130 
142 
187 
92 227 
240 191 
166 
132 84

237
227
160
75
75 57 
10

60 
1 442 
1 3n 
I 282 

423 
384 

31.5

74 
2 109 
2 023 
1 773111 87 
24.2

4 104 3 944 
1 549 
1 103 446 424 
942 

1 375 
78 159 I

2.55
3.10

86
7867
83
63
61

998495
987

1 470 165 
939 
24 

247 
95

311
145142
103 
28
2 

85

768767
503 
206
20119859

7

104104
68 34 
33 18 
18

1 319
200 
945 14 
117 
43

410
410257
86
85 
116 
36I

3 141 
488

1 110 
94 
92 

357

1 090580 
990

1 523 
276
921 
16 

130 180

113 2 782 2 652 
2 426 

712 636 
295

1 833 
910

1 751

915
476
875

68
45
76

5 539 494 
415
351 494 

1 126 
I 342573 
405 
225 
76 
28

3 979
186 304 
380 
478 334 
497 
653 
580 374
113 80

3 465227 
285 
305 
381 
208 449 
471 
403 
326 
252 158

1 405 
101 
118 
118 
132 84 
182 149 
136 
158 
116 111

1 913 158146
138 

. 152 193 
261178 169 
200 
162 
155

Under 5 years .
 

5 to 9 years ..
10 to 14 yeors 

1 978 
983 

1 882

1 331 
183 
832 

21 
104 
91

1 850 
86
102 
139 
164 
153 
293 245 265 241
101 
61

3 304
145 
175 134 
145 
160 279 
202 
180 210 239 
335

3 077
989

1 851

Troct
1225

6 903 
6 900 2 364 
1 978 
386 
360

1 823
2 621

92

Me, 15 yean rad 
Single-..,.............................

........................SSSL:::;:::::;:;:::::::::;

Snd* 

iMmgolm-----  

MOTfeOMeMee_____
With own children under 18 yeors

Number of own chadren under 18 yeors 

86 2 594 
2 465 2 297641 

563 
33.4

70 2 779 
2 664 
2 468 471 

371 
33.8

3 979 3 979
1 310 
I 125185137 1 004 
1 577

88

3 737 
3 6451 327 
1 027

300 
273 
909 

I 315 
94
90 

2 
2.75 
3.17

TelalpannB. 
In households

Householder
FomAy householder.

170
4 196 
4 041 
3 602 

179 
140

21 yeors end over
60 years ond over 
62 yeors and over

Persoas 65 years rad over 
In households

Householder
Nonfumify householder

Living clone'
Spouse
Other relatives
Nonrelo^—............................

tranote of institution..............
Other, in group guortars—

40 
I 280 
1 196 
I 116 
298 
265 
333

195 5 206 4 939 
4 600 
1 243 
I 108 
334

90 2 572 2 401 
2 230 

562 
505 
32.2

80 2 541 
2 414 
2 266 

586 503 
32.7

 
20 to 24 years25 to 34 yeors ...  
35 to 44 years
45 to 54 yetvs ...
55 to 64 yeors ...
65 to 74 years ...
75 years and over.

Persons per household 
Persons per fomAy

3 and 4 years — 
16 years ond over

3and4yeors —
16 yeors and over 
18 yeors ond over
21 yeors ond over
60 yeora and over  62 years ond over

96 2 380 
2 244 2 098 

378 
330 
32.8

74 
3 006 2 803 2 549 

318 
263 
31.7

116 3 112 
2 993 
2 806 I 069 
992 
33.7

3 
292
3.25

1 578341
1 020 

20104 
93

leraab htmifiBldir, ra heebak 
With own chadren under 18 years

Number of own chadren under 18 years 

57 
1 728 
I 671 
I 560 678 
638 
374

26 529 
505 
473 
162 149 
34.9

Taebperaora.
Under 5 yeors...........
5 to 9 yeors.............
10 to 14 yeors---------
15to 19 yeors_____
20 to 24 yeors_____
25 to 34 years---------
35 to 44 years_____
45 to 54 yeors---------  
55 to 64 years ____
65 to 74 yeors  
75 yeors ond orar.....

171 5 102 4 832 4 485 1 077 935 
32.4

49 
I 043 
985 915 
306 
278 
33.4
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Reference 4

Conference Other(Specify)
From: Date:

5/23/89

10:50 AM
SUBJECT: G.M. ASSEMBLY - PA (TXD008018004)
SUMMARY OF COMMUNICATION
The entire G. M. Assembly facility is outside the 500-year floodplain
(classification is Zone X).
Floodplain reference is from Panel 485454-0009C and is dated February 4,
1988.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

l'

RECORD OF 
COMMUNICATION

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

TO: Rene Del Rosa 
Secretary, Flood Plain 
Management Office
U.S. Array Corp of 
Engineers
Ft. Worth, Texas 
(817) 334-3207

INFORMATION COPIES
TO:

Rayraond Wayne, FIT Hydrologist

(Record of Item Checked Below)
X Phone Call Discussion Field Trip
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GM proposes to implement the perched water VOC treatment system within 30 days of receipt of approval from the Texas Water Commission.

The proposed first phase remedial action plan includes the following features:
- Continuous removal of perched groundwater through a french drain system installed along the West Paint Mix Loading Dock.- Removal of water VOC's by an air stripping system to levels below proposed RMCL's (1986 SDWA Amendments).- Disposal of the treated water to General Motor's wastewater pretreatment plant.- Monitoring of air stripping system performance and collected water VOC levels by analytical testing methods.- Continuous operation of the air stripper until perched ground water VOC levels are below proposed RMCL's for at least one continuous month.- Continuous groundwater removal and disposal until completion of second phase remedial plan.- Migration pathway evaluation studies and investigations will be conducted.- Monthly status reports to TWC.- Additional soil sampling for VOC's, after water VOC's have been removed, to provide a complete picture of soil contamination.- Submission of second phase remedial plan addressing soil remediation with 60 days of completion of the Phase I Plan.

phase concerned with remediation of all remaining VOC contamination. This two phase approach was developed to allow for immediate removal of the perched layer contaminants which pose a threat of spreading contamination by water movement and dilution. Until the perched water layer VOC's are removed, final soil VOC levels cannot be determined and therefore, a soil remediation program cannot be developed. Once the first phase is completed, a second phase remedial action plan will be submitted to the Texas Water Commission (TWC) for review.
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I B. Site Physiography
I 1. General
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Major manufacturing operations at the plant include the assembly of prefabricated components and painting of metallic body components. Painting is accomplished through a number of steps including metal preparation, priming, and multi-layer color coating. To support the painting operation, GM utilizes a Paint Mix Building to store bulk paints and paint thinners. The Paint Mix Building is located adjacent to the west side of the main assembly building (Figure II-A-1). Deliveries of new paints are made at a loading dock located on the south side of the building.

General Motors Chevrolet-Pontiac-Canada (C-P-C) Division operates an automobile assembly plant in Arlington, Texas. The plant is located at the northwest intersection of State Highway 360 and Abrams Road (Refer to Figure II A.l). GM has operated at this site for approximately 40 years.

A spill of paint thinner occurred in the Paint Mix Building and subsequently collected in the open excavation pit. GM notified the TWC during the first week in December and proceeded to clean up the spill by removing all liquid thinner and contaminated soil. After the spill had been cleaned up, GM personnel noticed that water was seeping into the excavation and had a "solvent” smell. As a result, a grab sample of the water was obtained on December 8th and analyzed by Southwestern Laboratories (SWL) for organics. In addition, samples of the excavation subgrade soil were collected and analyzed. Results of the analyses indicated that the seepage water was heavily contaminated with thinner components including toluene, xylenes, and methyl ethyl ketone.

The GM Plant is located in Arlington, Texas which has a relatively flat rolling topography (Refer to Figure II-A-1). As illustrated in Figure I'I-A-1, maximum relief, within a one-mile radius of the plant, is approximately 80 feet. The highest point, 630 feet above mean sea level (MSL), is located west of the plant along Circle Drive. The lowest point, 550 feet above MSL, is located southeast of the plant in an area east of State Highway 360 between Abrams and East Bark Row Boulevards. The plant is situated on relatively flat land at an elevation of approximately 603 feet above MSL. In general, relief increases to the west and southwest and decreases

Due to the construction of a new thermal oxidizer for volatile organic compound (VOC) air abatement, GM began construction of a new dock on the west side of the building. Excavation for the new dock was begun in late November, 1986. The excavated pit was approximately 10 x 20 x 6' deep.

Once these initial sampling results were obtained, GM hired HDR Infrastructure (HDR) to initiate a comprehensive sampling survey todetermine the extent of vertical and horizontal migration of the contaminants and to determine the most feasible remedial action toimplement.
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to the north, east and southeast.
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I 2. Site Specific Physiography
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I c. SITE HYDROGEOLOGY
I 1. General
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A spur of the plant railroad system had, until recently, run along the west side of the Paint Mix Building (Figure II-C-1). The rails and ballast were removed several years ago but, the gravel base was left in the ground.

Surface drainage from the plant is collected and discharged into the City of Arlington's storm sewer collection system located on the north side of the property.

Surface elevations around the west end of the Paint Mix Building vary from 603 feet above MSL at the south end to 602 feet above MSL at the north end. Drainage around the Paint Mix Building is directed west to the railroad spur where the drainage is directed northward along the railroad bed to a storm sewer inlet. Runoff from the high area west of the Paint Mix Building is intercepted by a drainage culvert located at the base of the rise and directed northward.

Geology of the Arlington area consists of two cretaceous system formations, including the Woodbine and Eagle Ford Groups. The Eagle Ford Group is approximately 100 feet thick and overlies the Woodbine Group which is approximately 300 feet thick. The Eagle Ford Group consists of shale, limestone, clay and marl and yields only small amounts of water in localized areas (TDWR Report 269, 1982). The Woodbine Group is composed of friable, ferruginous, fine-grained sand and sandstone with interbedded shale, sandy shale, and laminated clay. The upper part of the Woodbine displays a marked increase in shale and clay, while the lower portion exhibits a more sandy make-up.

The Paint Mix Building is bounded on the east by the main assembly building, on the south by miscellaneous utility buildings, on the west by open areas and on the north by warehousing and salvage buildings. Topography of the areas north and south of the Paint Mix Building is similar to the area around the Paint Mix Building. The area immediately to the west rises approximately 10 to 15 feet above the ground elevation at the Paint Mix Building.

The plant is located within the Trinity River Drainage Basin. The area north of the plant is drained by the West Fork of the Trinity River. The area south and east of the plant is drained by Cottonwood Creek, which empties into Mountain Creek Lake. The lake is situated in Grand Prairie, Texas approximately 6 miles east of the plant.
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2. Site Specific Hydrogeology

-5-

Locations of soil borings, completed during the site survey, are shown on Figure II-C-1. Top of boring elevation, depth of boring, depth to top of groundwater (static) and approximate groundwater elevations are shown on the drawing.

The Woodbine Group is the only formation in the area which has been significantly used as a drinking water source in the past. Water use records, published in TDWR Report 269, indicate that public groundwater consumption in Tarrant County from the Woodbine formation declined from a peak of 90 acre-ft/year in 1964 to 14.3 acre-ft/year in 1976. The City of Arlington currently obtains water from a surface water supply. Wells in the Woodbine formation tend to yield moderate quantities of water averaging 50 gallons per minute. Water quality of the Woodbine formation is generally good with total dissolved solids generally less than 500, chlorides less than 150 and sulfates less than 100 mg/1.

Groundwater was encountered in two district areas during the survey. A layer of perched water was encountered in an area at the northwest corner of the Paint Mix Building. This perched layer was encountered at a depth between 602 feet MSL on the north end and 598 feet MSL on the south end. Examination of borings indicated that seepage began at a level of approximately 1 foot in depth in the area north of the Paint Mix Building which coincided with the depth of granular base left over from the old rail spur. Seepage into southern most borings is occurring at a depth of 3 to 4 feet.

Review of the geotechnical report, prepared by SWL, on the soil borings indicates that the area is underlain by a 1 to 2 foot layer of fill on top of a 30 to 40 foot layer of tan and gray silty clay which is situated over the Eagle Ford Shale Formation. Figure II-C-2 graphically presents a profile of the west loading dock area.

The second layer of water encountered was situated on top of the Eagle Ford Shale Formation at an elevation of approximately 574 feet MSL. The lower and upper water layers encountered at the site are separated by a 30 foot layer of silty clay. Review of geotechnical boring logs indicates that the clay contains intermittent vertical limestone and siltstone seams extending as deep as 10 feet. However, even though these seams are porous, the stability and presence of perched water observed and the presence of 30 feet of clay suggests that the clay layer serves as an aquaclude or barrier to vertical migration of perched groundwater.

The primary source of groundwater in the Woodbine formation is rainfall on the outcrop area which runs north and south from Cleburne through west Arlington to Denton, Texas. Movement of groundwater is typically to the east-southeast. Groundwater movement has been estimated to be 15 feet per year (TDWR Report 269, 1982).
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Construction of the wells was completed on March 3, 1987. Wells were numbered based upon location with Well No. 1 located in Boring RW-3, Well No. 2 in Boring RW-8 and Well No. 3 in Boring RW-7. The wells were developed to a depth of 6 feet with casing which was screened in the lower 4 feet and gravel packed the entire depth.

Maximum drawdown in Wells No. 2 and 3 during Well No. 1 pump testing was 1/2 and 0 inches respectively. Well recovery rate was measured by pumping down, timing the recovery and measuring the

Maximum drawdown of Wells No. 1 and 3 during Well No. 2 pump testing was 1/2 and 3 inches respectively. Results of Well No. 2 pump test indicate that a "pool" of water exists within the top 2 feet of the ground surface which yields higher flows without drawdown until the layer is exhausted. Figure II-C-3 presents results of a pump test conducted on March 5, 1987, which exhibits this phenomenon.
!

Water in the perched layer appears to be derived primarily from rainfall runoff entering the existing rail bed and spreading under the pavement along the old rail bed to the south towards the Paint Mix Dock. Perched water movement does not appear to occur under normal circumstances unless an excavation is made which allows the water to flow. Under normal conditions, the ground is saturated with water, especially around the existing and old rail bed.

Three (3) four-inch PVC wells were constructed in borings RW-3, RW- 7 and RW-8. Locations for well placement were decided based upon yield (flow rate) and organic vapor levels. RW-3 and RW-5 indicated high volatile organic levels while indicating low yields. RW-7 and RW-8 indicated high yields while indicating low organic levels. Yield tests were conducted by pumping the liquid level down, timing the recovery and measuring the water volume. Data from the tests for RW-3 and RW-5 indicated an average of approximately 0.1 gpm recovery rate for RW-3 and 0.05 gpm for RW-5 prior to well placement and development. RW-3 was selected for well placement based on the higher yield. RW-7 and RW-8 were also selected for well placement based upon location and high yield.

Three (3) four-inch observation/recovery wells were constructed on March 2nd and 3rd, 1987. Eight (8) initial 7-1/2 inch diameter borings were completed at various locations in an attempt to locate the most productive contaminated perched layer well. Each boring was monitored with an organic vapor detector and water samples were collected from each wet hole. Borings RW-1, 2, 4 and 6 were dry holes and were not sampled. Borings RW-3, 5, 7 and 8 were wet and groundwater samples were obtained for volatile organic analysis (Refer to Figure II-C-1).

Pump tests were conducted in Wells No. 1 and 2 based upon the proximity of the wells to the Paint Mix Building. Well No. 3 was placed to serve as a monitoring well, if required. Pump tests were conducted on March 5th and 6th and indicated an average flow of 0.3 gpm at a depth of 2.8 ft from Well No. 1 and 1.3 gpm at a depth of 5.0 ft from Well No. 2.





D. CONSTRUCTION ACTIVITIES

E. SUBSURFACE CONTAMINATION
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Samples were collected by HDR during several field surveys beginning on January 9, 1987. Additional samples were collected previously by 6M and SWL personnel and the analytical data has been included.

As mentioned previously, construction of the new dock resulted from the construction of a thermal oxidizer in the area adjacent to the south dock of the Paint Mix Building. Construction of the thermal oxidizer was begun in early January and is expected to be completed by the end of the surraner.
In order to have the Paint Mix Building in service during and after the thermal oxidizer construction, a new dock was designed to be placed on the west side of the building. Excavation was begun in late November, 1986 and construction of the dock was completed by the end of March in order to open the plant for business on March 2nd, 1987 after an extended shutdown period began at Christmas, 1985.

water volume removed. Results of recovery tests conducted on March 6, 1987 are presented in Figure II-C-4 and indicate an average recovery rate of 0.25 ft/min or 0.3 gpm (1.24 gal/L.F.) when the level is maintained below 2.8 feet.

Tables II-E-1 and II-E-2 present all inorganic and organic sampling data collected. Review of the analytical results indicates that the majority of the contamination is centered around the excavation pit. Highest concentrations of contaminants were obtained in soil samples taken from the abandoned railroad ballast granular base. Seepage water, which entered the excavation pit, originated from this granular fill seam which was exposed during excavation of the new dock foundation.
EP-Toxicity analyses were completed on samples which indicated the highest metal levels. Review of the EP-Toxicity results indicated that no metal contamination exists in the soil and water samples obtained at concentrations exceeding the EP-Toxicity limitations.

Construction of the new dock included a new access drive for truck traffic. The area paved is shown on Figure II-C-1 and is bounded on the north by the access road just north of Boring No. 8 and on the south by the access road adjacent to Boring No.'s 2 and 9. Since perched water was seeping into the excavation pit, a concrete dam was constructed immediately north of the excavation which allowed the construction to continue. All seepage water was drummed, stored, sampled and disposed of in accordance with RCRA regulations. Once the dock was completed, the concrete dam was removed along with the gravel base material and surrounding topsoil and replaced with select fill in preparation for concrete pavement placement. All excavated materials were stored on and covered with polyethylene sheeting to prevent spreading of any contaminants. Disposal of the material is pending return of sampling analyses. Concrete pavement placement was completed in late February.





TABLE II-E-1
GM ARLINGTON PAINT HIX SURVEY

INORGANIC ANALYTICAL RESULTS FROM NORC AND ALLIED LABS
Total Concentration (ppm)

Barium* BerylliumAntimony Arsenic Silver ThalliumSample * Cadmium Selenium

<0.01 <0.05 < 0.11-Hater, 8* 0.03

120.0l-Soll, 1' 0.16 0.31 31.47.36 9.0

57.20l-SoIl, 5' 0.08 0.26 5.79 9.0 46.9

324.0lA-Soll, 1' 0.09 1.48 25.63 37.77.2

<0.05 <0.051.30 0.008

35.60.08 1.16 5.60 20.4 41.9

42.11.14 41.7lA-SoIl, 9' 0.04 7.46 20.4

31.2 0.010.11 3.76 23.830.0 0.1 0.29 19.8 4.18 248.0 0.005 25.0 <0.01

<0.050.94 0.080

34.80.11 0.27 5.6 10.1 28.9

<0.05 0.36 <0.01<0.01 <0.010.5 <0.1 < 0.01 <0.05 0.20 <0.001 0.052-Hater, 29* 0.24 0.18

36.40.05 1.53 6.08 17.3 47.1

1.30 <0.05 < 0.005 < 0.05

39.60.09 0.92 6.28 12.8 38.1

0 37.60.08 41.33-SoII, 12.5' 1.36 4.33 14.0

0.13 46.83-Soll. 22.5' 0.62 6.08 14.6 35.1

42.833.5* 0.14 0.64 3.29 10.7 25.3

1.17<0.05. .cii.. 33' 1.02 0.25 0.02 0.6 1.13

49.648.26-SoII, 5' 0.05 1.08 2.84 10.5

55.68-Soll, 2' 0.14 0.94 3.28 12.2 26.8

39.246.43.12 11.39-Soll, 5' 0.07 0.29

0.050.3511-SoIl, 7- 0.05 2.33 10.4 82.8
30.07.2 34.40.11 0.18 2.9513-SoIl, 5'
3.50.730.18 0.01 <0.05 9.313-Hater, 2'

18.76.06 13.4 37.314-Soll. 1' 0.09 0.86

33.314-Soll. 6' 0.05 0.82 6.08 10.8 45.6

26.8 <0.011.33 2.6722.1 <0.0116-SoII. 4.5' 10.0 11.73 <0.1 0.60 1.42 6.00 40.2 0.001

I 56.816-SoIl. 8' 0.04 0.31 78.20.36 10.2

41.443.81.04 13.217-SoII. 5' 0.05 4.99
0.052.240.05 340 2.33 10.8 25.6t-SoIl, 8.3'

1.29 0.0531.719-Soll. 7.8' 0.05 245 4.67 11.5

0.050.820.05 275 4.67 15.3 28.921-SoII, 8'
0.010.050.01 1.0 0.121-Hater, 3'I 0.050.59215 1.66 40.822-SoH. 7' 0.05 8.80

0.050.4736.1225 1.33 9.3223-Soll, 8' 0.05

I 0.71 0.0549.424-SoIl, 7.5' 0.05 290 6.00 8.92

\

I Deep samples (2 and 3)

I
I i

- Barium tests were performed Incorrectly. Values shown represent samples which were subsequently rerun.

2-Soll, 2' (Total)2-SoIl, 2' (EP-Tox)2-Soll, 6'

3-SoIl, 2' (Total) 3-SoII, 2' (EP-Tox)3-SoII. 7.5'

i

II. * (Total) lA-SoI), 1* (EP-Tox) lA-Soil, 4'

Al) water samples collected with teflon bailer, collected thru center of hollow stem auqer. All others collected thru open boring. Soil samples obtained using Shelby tube sampler.■ Sampling and boring equipment deconned before and after each sample. (-) •Dash" • Not Tested For

Zinc Cyanides
0.29

Chromium Copper Lead Mercury Nickel 
<0.05
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GM An.lWT(W MINI MU SURVCV

$UU ««4 vote

D«l*

7.012* •383.00

12/8/08 I.|.Soil «■ 1.00 1.00 1.00

12/8/81 S.I.SoU 18- 1.00 1.00 1.00

12/8/08 $-2.Soll 4- S.OO 14.00 U.OO

12/8/88 $*2.Soll 18* l.M 1.00 1.00

0.0488 .118 0.0787

hSotl. S> 0.383 .304 l.UOQ
1/0/87 2.88 0.377l-UAtar, 8' 32.7

1/10/87 lA.Sall. 1* 2170 12.000 1800 18.30 0.0836 0.0285

1/10/87 IA>8ell. 4* 42.7 0.475004.4 13.0 34.00 0.0170 0.012

1/10/87 lA-Soll. 0* 20.8 15.2 5.11 1.10

8.0000 0.18 0.011/0/87 2-SAll. 2* 78.0 0.88 1.554 0.18 0.237

1/0/87 2-S«ll. 8’ 0.0478 >0.0544 0.107

0.011/10/87 2-M*tar. 20* 0.0217 0.0201 0.0112

1/10/87 3.80U. 2* 0.112 0.0480 0.02150.283
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F. SOURCES OF CONTAMINATIONI No underground tanks nor underground paint thinner lines exist at the Paint

I -13-

Given that a groundwater recovery system may extract 0.3 to 1.0 gpm maximum (assuming multiple wells) from the perched water layer with average VOC levels of 50 mg/1 (total), the total VOC load to be treated would be approximately 0.6 Ibs/day, maximum.

Given that a plentiful supply of perched groundwater is available during rainfall events, the total volume of contaminated wastewater will depend upon the leachability of the organics from the soil. Concentrations of perched organic contaminants have steadily decreased with time and could be related to their high volatility and an increased change of dilution with time.

Three (3) four-inch PVC groundwater monitoring/recovery wells were installed at the site on March 3rd and 4th, 1987. Volatile organic analysis of samples collected during the installation and pump testing of the wells indicate that the organic contamination is still centered around the western edge of the Paint Mix Building. Trace amounts (less than 50 ppb) of organics were detected in the initial seepage water in Boring RW-8 (Well No. 2) but were not subsequently detected in samples collected after a 4 hour pumping test.
Evaluation of the analytical and hydrogeological data was conducted to obtain an estimate of the volume of contaminated groundwater. An estimate of the minimum volume of water involved can be made assuming that the perched water is contained outside of the Paint Mix Building foundation, bounded by the access road to the north, loading dock to the south and by the extent of pavement to the west. The total area involved would be approximately 1600 ft^ and could contain approximately 2,500 gallons of contaminated liquid assuming a water layer thickness of 2 feet and a water/soil capacity of 10%. A more conservative estimate can be made assuming that the perched layer averages 3 feet in thickness and underlies an area including the building and 50 feet of area on all sides. Under these assumptions, a total volume of 100,000 gallons could be contained. Should a large cavity be discovered under the building, the volume could be greater. Assuming an average of 50 ppm of VOC's, total VOC's in the groundwater could range from 1 lb. to 40 lbs.

Review of organic results indicates the major presence of paint thinner components and the minor presence of some additional organic compounds. Highest concentrations of organics were found in the granular fill between 1 and 5 feet in depth. Organic levels in samples below 5 feet in depth indicate that little of the organics has seeped down. As indicated previously, the area is underlain by a 25-30 foot layer of shaley clay situated over a layer of the Eagle Ford Shale. Groundwater was detected on top of the Eagle Ford Shale at approximately 30 feet in depth. Review of the analytical results for the groundwater samples taken at this depth (Samples 2 and 3) indicates that virtually no contamination has occurred, especially when the sampling methodology is taken into consideration (i.e sampled through a hollow stem auger rather than a fully developed monitoring



Tests, indicate the following

1. Drain and Waste Pipe Bedding

The IW pipeline continues to the north
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- Drain and waste pipeline gravel bedding- Railroad spur gravel bedding- Building foundations

Methyl Ethyl Ketone (MEK)TolueneXyleneEthyl Benzene

/

G. PATHWAYS OF MIGRATION

conducted on the bulk paint thinner, composition:
60% (weight)14% 20%6%

Mix Building; Until the most recent spill, a building drain existed which collected floor washings and drained them to the wastewater treatment system. It is possible that this line could have collected paint thinner from floor spills and leaked through loose joints. All floor drains have been subsequently plugged and washings will have to be mopped or vacuumed up in the future.
The primary source of the current contamination problem appears to be a result of the spill which occurred just after the dock foundation excavation was completed. The liquid spill collected in the excavation and flowed through the old rail spur gravel seam into the perched layer. Impermeable soils and possible void areas serve to contain a majority of the organic contamination and slowly has been releasing the contaminants into the perched water.

Review of the above constituents reveals that the composition of the thinner is essentially identical to the major components in the contaminated groundwater. The major difference, however, is in concentration and relative distribution. For example, although MEK is a major component of the thinner, only small quantities of MEK have been found in soil and groundwater samples except for the initial seepage test which GM ran immediately after the spill cleanup. These low MEK results could be a result of the high volatibility and solubility of MEK. All of the remaining compounds are relatively insoluble in water and may tend to adhere to soil more readily. All compounds are lighter than water and will float.

A survey of existing facilities around the Paint Mix Building was conducted to determine potential sources of contamination and to identify potential pathways of migration. Potential pathway areas identified include:

Two pipelines are situated in the zone of contaminated perched water. A 12-inch VCP industrial waste (IW) pipeline in a S-N direction runs approximately 15 feet to the west of the Paint Mix Building west ramp.approximately 130 feet at a. depth of approximately 2-3 feet below ground level (EL 599) and empties into a grit separator and pump station which transfers the wastewater to the industrial wastewater treatment plant.
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2. Railroad Spur Gravel Bedding

3. Building Foundations

I
OBJECTIVES OF INTERIM REMEDIAL ACTION PLANH.

I
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Although samples have been obtained near the IW pipeline, no specific samples of the pipe bedding have been collected.

Soil samples collected from Boring No. 18 did not indicate the presence of any major spill from the piping at the upper end. Samples have not been collected at the lower end.

The Texas Water Commission (TWC) requested in their February 10, 1987 letter, that GM prepare a remedial action plan. As indicated in the letter, a comprehensive remedial action plan was requested which addressed the following:

As mentioned previously, remanents of an old railroad spur bed were left in the ground after removal of the rail and ties. The gravel bed has been observed to be a highly saturated water area and the rail bed has been used previously to direct stormwater to the north. Thus, the rail bedding would appear to be a good pathway for contaminant travel. However, samples obtained in the rail bed (including the most recent samples) north of the Paint Mix Building have not shown any significant contamination.

The second pipeline in the contaminated zone is the aforementioned Paint Mix Building drain line. The drain line has been plugged and left in place. The line runs from the location of Boring No. 18 due west to the IW line at an elevation of approximately 599 above MSL.

Review of groundwater elevations measured recently indicate that perched water flow, if any, may be in a southerly direction and therefore would account for the non-contamination of the northern area. Since the old rail bed terminated at the Paint Mix Building, the old gravel bed is not expected to be a major pathway of contaminants. However, a monitoring well has been placed in the north gravel bed and will be used to check for movement.

Samples have been obtained around the perimeter of the Paint Mix Building but not directly adjacent to the grade beam. Additional sampling will be conducted, once a significant portion of the perched water has been removed, to detect possible contamination.

The Paint Mix Building foundation is a spread footing with a 3 to 4 feet thick grade beam around the perimeter of the building. The compacted subgrade for this foundation could serve to permit migration of contaminants around the building but would also contain the contaminants around the grade beam because of the dense clay layer under the plant.
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0.682.00EthylbenzeneToluene

Characterization of the contamination Extent of contaminationPossible migration pathwaysEffect, if any, on groundwater in the area Proposed cleanup activities.

1.2.3.4.5.
Due to the low EP-Toxicity inorganic results, remediation is proposed only for the removal of volatile organic compounds (VOC's). Since a contaminated perched layer of water exists under or around the Paint Mix Building, additional contamination or spreading of the contaminants is likely to occur. Until a significant majority of the mobile VOC's can be removed, remediation of existing contaminated soil cannot begin. Therefore, the primary objective of this interim remedial action plan is to implement a perched water layer remediation plan to immediately begin to remove the threat of continued spread of the contaminants. Once the perched layer contamination has dropped to acceptable levels, then a second remedial action plan will be implemented to address any remaining contamination.
Until the contaminated perched layer is removed, a final determination of the extent of soil contamination cannot be made since the VOC levels could be increased by the mobility of the contaminant. Once accurate soil VOC :'ata is obtained, a second phase remedial action plan will be developed to address the remaining contaminants.
As indicated previously, potential pathways of migration, which have not been fully evaluated, include the industrial waste pipeline bedding material, building drain line bedding material and building foundation. Additional testing will be conducted during the interim remedial action phase to determine the extent, if any, of migration. Results of these investigations will be submitted to the TWC along with one of the Monthly Interim Plan Status Reports.
Remediation of the contaminated perched water layer is proposed to be completed using a french drain system located immediately north of the west loading dock to withdraw water at a rate of approximately 0.5 to 1.0 gpm. Total VOC load removed is anticipated to be less than 1 lb. per day. Treatment of groundwater may be required for a minimum of one month to as long as six months depending upon the amount of soil VOC's which may leach with groundwater movement. Recharging of the perched water layer is expected to occur from stormwater runoff entering the railroad bed. However, should yields decrease before VOC contaminants have been eliminated, artificial recharging may be considered.
Perched water will be continuously removed until Phase II Remedial Action Plan has been completed. Treatment of groundwater will continue until groundwater VOC levels, as measured in the recovery well, are at or below the recommended maximum contaminant level (RMCL) proposed in the Safe Drinking Water Act (SDWA) Amendments of 1986. Groundwater treatment will continue for a period of one month to demonstrate compliance with the RMCL's. The following RMCL's will be used:
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III. SCREENING AND ANALYSIS OF REMEDIAL ACTION ALTERNATIVES
A. General
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Methyl ethyl ketone (MEK) has been exempted by the SDWA Amendments. Since MEK is less toxic than all of the above contaminants, a limit of 2.0 mg/1 is proposed for MEK (ACGIH, 1985).
Contaminated groundwater will be treated in an air stripping system as discussed in the following sections. Effluent levels from the air stripper will be designed to be below the RMCL limits discussed above. Effluent from the air stripper will be sent to the industrial wastewater pretreatment system for treatment and disposal. Total VOC emissions expected from this system are anticipated to be less than 1 lb. per day.

Once groundwater contaminant levels have been lowered to acceptable levels, additional soil sampling will be conducted to identify soils in the area which may contain contaminants. Sampling results will be summarized and a remedial action plan submitted for approval to the TWC within 60 days of completion of the interim action plan.

A summary of remedial action techniques, associated with the three general categories described above, and which can be identified as applicable to control and/or remediation of contaminated groundwater, are presented in Table III-A-1.

Monitoring will be conducted on the recovery well (french drain sump) and on the discharge to the industrial wastewater pretreatment system. VOC samples will be collected on a weekly basis during the first two months, biweekly during the second two months and monthly thereafter. Samples will be collected using a teflon bailer after bailing the well a minimum of one well volume. Each sample will be subjected to a complete VOC scan. Results of all sampling will be summarized in a monthly report and submitted to the TWC for review.

In evaluating the appropriate remedial action technologies, emphasis was placed on those technologies capable of meeting the objectives and goals of the interim remedial action plan. As previously mentioned, the interim remedial goal is to remove and contain the majority of the mobile volatile organic compounds found at the contaminated site. Therefore, three technologies associated with the destruction and removal processes were

Available technology for removal of VOC contaminants in water can be categorized in two general categories: those that destroy the VOC's in the water and those that simply remove them from the water. Based on flow rates and contamination levels, the general type of treatment to be utilized can be selected. As a rule, if flow rates are high (several hundred gpm) and VOC concentrations are low (less than 10 mg/1), the VOC removal processes are usually more economical and practical. Whereas, the VOC destruction processes are applicable when flow rates are low and VOC concentrations are high. Another alternative to removal and destruction is the containment of the contamination/pollution at the affected site.



1. lE III-A-1
SUMMARY OF AVAILABLE REMEDIAL ACTION TECHNOLOGIES FOR CONTAMINATED GROUNDWATER

Functions Applications/RestrictionsTechnology

• (Hydrodynamic Control)

• Groundwater Pumping

Containment (Impermeable Barriers)
- grout curtain- slurry wall- sheet piling

Applicable to sites underlain by permeable, coarse-grained deposits. No guarantee that the approach will intercept entire plume of contaminated water. Systems are flexible and can be readily adjusted to account for changes in the plume.

All land disposal sites and surface impoundments with groundwater contamination; requires expensive preconstruction geotechnical evaluation, limited to bedrock depths of under 60 feet. Compatibility of wastes with grouts and, to a lesser extent, slurry walls has not been fully tested. Grouts not suitable to poorly permeable soils.

Plume containment and/or cleanup through pumping which effectively reverses or stops the advancement of the contaminant front. Combines containment with cleanup of affected portion of aquifer. May be combined with recharge

Applicable to containment of plumes Where the boundaries of contamination are well defined. Changes in plume volume and site characteristics result in costly and frequent monitoring.

i1

Upgradient from or around sites, diverts uncontaminated groundwater flow away from wastes. Downslope or around sites, contains/collects contaminated groundwater to limit extent of aquifer pollution or protect off-site wells.

I

Contains or recovers the plume within the radius of influence of an extraction well. Creates a hydraulic barrier to groundwater flow. Allows water within the plume to be pumped, treated, and pumped back into the aquifer or discharged to a surface body.



TABLE III-A-1 (Continued)

Technology Functions Applications/Restrictions

(Activated Carbon)

Bioreclamation

Chemical Treatment

• Physical Treatment (Air Stripping)

• BiologicalTreatment Destroys certain groundwater contaminants through bacterial activity.

Adsorption of groundwater contaminants which involves contacting groundwater with carbon, which selectively adsorbs hazardous materials by physical and/or chemical forces.

Applicable to treatment of contaminated waters containing varying degrees of volatile organics. Capable of removing over 99% of volat'le organics from contaminated groundwater.

Most of the chemical agents do not have sufficient oxidizing power to totally destroy most of the important VOC's in a reasonable period of time.

Applicable to treatment of contaminated groundwater containing higher levels of organics. May be susceptible to shock loads. Not well suited to low or intermittent flow applications.

Bacterial degradation/removal of petrochemical contaminants and other organics as groundwater is recycled between pump stations.

Chemical agents commonly used to oxidize, or destroy, organic compounds include chlorine, chlorine dioxide, sodium hypochlorite, hydrogen peroxide, ozone and potassium permagnate. In some cases UV light exposure is utilized to catalyze the oxidation reaction between the VOC and hydrogen peroxide or ozone.

Not effective for groundwater contaminated by heavy metals, certain chlorinated organics, or other non- biodegradables; short-term treatment only; may be very costly.

Applicable to removal of high molecular weight organics, insoluble or nonionized organics. Limited in practice to wastes with less than 10,000 ppm organics.

Transfer of volatile organics from the water to air through aeration, resulting in treated water with very low VOC concentrations.



TABLE III-A-1 (Continued)
Technology Functions App1i cati ons/Restri ctions

Thermal Oxidation For typical applications, the cost of incinerating VOC contaminated water is prohibitive. Another alternative to incineration is wet air oxidation, however, this method can be highly corrosive and require equipment with erotic materials.

Virtually all organic compounds can be destroyed if sufficient heat is applied for a long enough period of time. This type of destruction is usually accomplished in an incinerator where both water and the end products of the VOC destruction end up being exhausted into the atmosphere as gas and vapor.



B. Description of Selected Remedial Action Technologies
1. Biological Treatment

\

I
from

I
I
I -21-

It is well established that bacteria will destroy many organic compounds. This is the basis of most municipal and many industrial wastewater treatment plants.

Two methods of biological treatment that may be utilized in treatment of contaminated groundwaters are the activated sludge process and trickling filters.

Trickling filters are currently used in conjunction with other treatment methods to treat wastewaters from refineries, pharmaceuticals, pulp and paper mills, etc. Trickling filters are well suited to treatment of low flow waste streams and are usually used as roughing filters to reduce organic loads to a level suitable for activated sludge treatment. Because of the short hydraulic residence time on the filter material, biodegradation along the filter media is generally insufficient to act as the sole means of biological treatment. By placing a trickling filter in sequence with activated sludge treatment, the filters are used to

For biological treatment to work effectively, there must be a sufficient supply of organic compounds in the water to support a population of bacteria. This generally restricts biological treatment to applications where the total organic concentration is greater than about 50 mg/1. Biological treatment of water with low concentrations of VOC's as the only organic content would be very difficult because of problems with process control, possible inhibitory effects, and problems with developing a suitable biological culture. Treatment of VOC's combined with other organic wastes, as in publicly owned treatment works, may be preferable.

The activated-sludge process has the capability of converting essentially all influent soluble organic matter to solids. The air activated sludge process has proven effective in the treatment of industrial wastewaters containing high concentrations of organics. Industrial wastewaters from refineries and coke plants, pharmaceutical operations, PVC manufacturing plants, and food processing wastes have been successfully treated with the activated sludge process. Activated sludge is a possible alternative for clean-up of contaminated groundwaters, especially if the contaminant concentrations are high.

considered the most attractive. The technologies selected for further evaluation were a) biological treatment, b) air stripping, and c) carbon adsorption.

Organic compounds vary widely in their biodegradability. Many VOC's are slowly biodegraded, yet substantial removals are reported in POTW's using biological treatment. Most of the removal probably occurs from stripping of the VOC's into the air and from adsorption on the surface of the biological cells, rather than from actual degradation.



2. Air Stripping Technology

Z = (HTU) (HTU)
where:

at the GM site.

I
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□

even out loading variations while the activated sludge achieves the high removal efficiencies needed.

Z = packing heightNTU = number of transfer units HTU = height of a transfer unit

Henry's Law Constants for each VOC describe each compound's equilibrium partial pressure concentration in air to that compound's concentration in the water. Typically, the higher the Henry's Law Constant, the more easily is the compound stripped. Table III-B-1 lists the Henry's Law Constants for many commonly encountered contaminants including the primary compounds of concern

NTU and HTU factors are determined by Henry's Law Constants for each VOC, ambient pressure, liquid loading rate, air loading rate, temperature, diffusion coefficients, and media coefficients (Kig)*

As temperature increases, so does the Henry's Law Constant (also referred to as a partition constant). Therefore, a Henry's Law Constant is referred to at a specific temperature. Kavanaugh and

Pilot scale testing has shown that compounds with Henry's Constants greater than 50 at ZO^C are relatively easy to strip. Review of the Henry's Constants for the three primary VOC compounds of concern indicate that each compound will be relatively easy to strip (Henry's Constants greater than 50). Stripping of methyl ethyl ketone is more difficult (Henry's Constant = 0.5) than the other compounds. Pilot tesing has shown that substantial removals (85% or greater ) of methyl ethyl ketone can be attained by preheating the groundwater to I6OO-I8OOF prior to stripping.

VOC's get their name from their common tendency to vaporize into air. This tendency makes the air stripping process very attractive.
Air stripping relies on achieving an equilibrium between volatile organic compounds (VOC) in water and air. Air stripping is most economically performed in a device called a pack tower. Figure III-B-1 shows a conceptual flow diagram of a packed tower. VOC contaminated water is pumped to the top of the tower where it is distributed over a bed of irregularly shaped plastic pieces (packing) approximately one to three inches in diameter. Air is blown into the bottom of the tower. As the liquid trickles down, it is constantly in contact with the air rising up through the packing. The degree of effectiveness of a packed tower to strip a VOC is dependent on the strippability of the compound and design of the tower. The mathematical model describing VOC mass transfer from water to air is the packing height equals the number of transfer units times the height of the transfer unit, or:
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Henry's Constant (atm)FormulaCompound

If

3.4 X 102 (25OC)3.53 X IQ? (250c
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Easy to Strip

Difficultto Strip

CH2CHCIO2 N2 CH4 
O3

TABLE III-B-1HENRY'S CONSTANTS FOR SELECTED COMPOUNDS (200c unless otherwise noted)

* Computed from water solubility data and partial pressure of pure liquid at specified temperature.♦♦Estimated from vapor pressure and solubility data

CO2CCI4 C2CI4 CCHCI3H2S CH3CI CCH3CI3 C6H5CH3C6H3(CH3)3 
CsHlO
^6*^6 C6H4CI2 CHCI3 CH3CHCI2 CCH3CI3SO2 CHBr3 NH3 C4OH8 C6(OH)C15

---- 1Q2^(25OC)3.5 X 102**2.55 X 102**2.4 X 10?1.9 X 10?1.7 X 102614338350.76

5.5 X 1025.15 X 1q24.8 X 10? 1,1,14.0 X 10?

3.55 X :4.3 X 10- 8.6 X 1043.8 X 10^3.9 X 103 3.5 X 1031.51 X 10? 1.29 X 1q3 1.1 X 10?

0.50.120.0094

Vinyl Chloride*OxygenNitrogenMethane OzoneToxaphene* Carbon Dioxide Carbon Tetrachloride Tetrachlorethylene* Trichlorethylene* Hydrogen Sulfide Chloromethane* Trichloroethane* Toluene*1.2.4 Trimethylbenzene* EthylbenzeneXyleneBenzene*1.4 Oichlorobenzene Chloroform1.2 Dichloroethane*1.1.2 Trichloroethane* Sulfide DioxideBromoform*AmmoniaMethyl Ethyl Ketone Pentachlorophenol*Dieldrin*
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Design models for countercurrent air stripping towers at low concentrations of VOC's have been extensively described in the literature. However, most systems design criteria are typically developed based upon pilot scale testing. Design parameters which have to be selected include:
- Height and diameter of tower- Type of packing- Packing depth- Water and air flow rates.

Trussel in a paper titled "Design of Aeration Towers to Strip Volatile Contaminants from Drinking Water" showed a typical partition constant - temperature relationship for various compounds, with known relationships shown as solid lines and projected relationships shown as dashed lines. These relationships are shown in Figure III-B-2 and illustrate the direct relationship of Henry's Constants and temperature.

For a given percent removal, a multitude of choices exists between packing depth and air/water ratio, until a flooding condition is approached. Although most efficient operation occurs at 90-95% of flooding, this point is unstable, and minor fouling can cause flooding. The flooding limit at a high molar air/water ratio depends on a manufacturer's specific packing design, and may be in the 500:1 to 700:1 range. At the higher ratio, a shorter depth of packing may be used, but the air pressure drop, and associated energy blower costs, will rise. Generally, for small air stripper units, optimum hydraulic loading rates would be 15 gpm/ft^ and optimum air/water ratio would be 150 to 200:1.
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Type of Internals

-27-

123445

652341

653214

PluggingFactorEfficiencyRanking
Pall RingsMC-47 Redwood lays Flat PVC Slats Triangular PVC Slats Aluminum Mesh

Various types of internal packings are available, including an expanded flattened aluminum mesh, redwoods slats supported by redwood spacers, PVC slats on stainless steel wire grids, triangular PVC slats, corrugated PVC in stacked or formed modules, and loose fill (usually polypropylene pall rings).

Volatile organic compounds can be stripped by mechanical systems other than countercurrent packed towers, although the latter is the most coimion technique. Other types include diffused aeration (where air is bubbled into contact basins), coke tray aerators (where water trickles down over many trays and the coke in the trays provides a large surface area and biological growth media), and cross flow towers (where air is pulled horizontally across the packing). Although some advantages for these other units exist, such as lower construction and operation cost and lower sensitivity to fouling, countercurrent towers are used due to their higher air to water ratio design limits, which is the design key to removal of trace volatile organic compounds from water.

Cost Ranking

A typical subjective ranking of aerator internal components, listing relative efficiency, cost, and plugging tendencies is shown below, with the lower number representing higher efficiency, lower cost, and lower tendency for plugging.
TABLE III-B-2RELATIVE RANKING OF AERATOR INTERNAL COMPONENTS

Practical guidelines for countercurrent packed tower design includes not only a technically correct process design, but also good structural and operation and maintenance considerations. Waters may be encountered that have differing degrees of corrosivity, aggressiveness or desposition tendencies, iron or managanese which may cause fouling, or concentrations of solvents which may cause degradation of tower components. For example, one manufacturer's tray type aerator internals has a standard spacing of 6 inches, although treatment efficiencies can be enhanced by spacings of 2, 3, or 4 inches. However, they recommend not using tray type internals if iron concentrations exceed 0.5 mg/1. This number may be modified by evaluation of the aggressiveness of the water chemistry.

i
i



Carbon Adsorption Technology3.

X/M = K Cf l/n
where:

in untreatedmass

log X/M = log K + 1/n log Cf

-28-

manganese. tendencies.

The data for adsorption characteristics of a given compound is usually fitted to a logarithmic form of the above equation as follows:

Mechanisms behind the adsorption characteristics of organics on carbon include film diffusion, fluid phase port diffusion, internal surface diffusion, reaction with the solid surface, surface area, nature of the- adsorbate, pH, temperature, interference from mixed solutes, and the nature of absorbent.

Cf= the mass of contaminant after contacting carbon in the treated solution

Granular activated carbon and some synthetic resin materials have an ability to adsorb numerous volatile organic compounds according to a Freundlich equation of the form.

X = Cq - Cf, or amount of compound adsorbed for a given volume of solutionM = Mass of activated carbonCo= initial mass of contaminantsolutionmass

Granular activated carbon contactor units have also been used to remove airborne volatile compounds resulting from air stripping units. The air flow is often heated to enhance recovery by as much as 4 to 5 times

where K is the X/M intercept for the isotherm plot at Cf = 1, and 1/n is the slope of the line when the equation is plotted on logarithmic paper.

Pilot testing is often used to determine breakthrough, or the point where the mixture of organics has used up the adsorption capacity of the GAC. Unlike air stripping, where each contaminant's partial pressure allows stripping of that component relatively independently from other volatile chemicals, carbon adsorption sites are relatively fixed and each contaminant competes for adsorption with other compounds. Testing should include an evaluation of the fouling tendency for water in the beds from chemicals such as iron or Sequestering agents can be added to reduce those A typical carbon bed used in emergency response or short term or long term water cleanups may consist of a unit 5 feet wide by 7 feet high by 16 feet long containing 5000 to 10,000 pounds carbon treating 90 to 250 gpm based on a 15 minute EBCT (empty bed contact time).

Design criteria for carbon contactors include surface loading (usually2 to 7 gpm/ft^), and a contact time between 10-60 minutes. Units are either configured in parallel or series configuration, with harder to remove contaminants (those with lower adsorption capacities) treated in series configuration.
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C. Screening of Applicable Technologies

i

Technoloqy TotalPerformance Maintenance Cost

. 10 345 8 5 8

142 1 4 4 3

224 4 45 5

-29-

CarbonAdsorption

BiologicalTreatment

Technical Feasibility

AirStripping

ServiceLife

Evaluation based on a numerical scale of 1 to 10, where a value of 1 is best and a value of 10 being unacceptable.

compared to an unheated air flow. Combinations of air stripping and liquid phase carbon adsorption technologies for sites have also been used cost effectively.

In comparing remedial technologies as they might apply to the General Motors site specific data, a subjective analysis was performed. Each technique was rated and ranked into a relative order on the basis of engineering feasibility, effectiveness, maintenance, service life and cost. In this step, certain remedial technologies were excluded because of infeasibility, while others were singled out as most appropriate. The level of detail developed to facilitate these evaluations is sufficient only to identify comparative or relative, not absolute, differences among alternatives. A subjective comparison of these remedial alternatives and how they can be applied to the General Motor's site has been summarized and presented in Table III-B-3.

Developing a remedial action plan involves careful consideration and evaluation of available technologies to develop alternatives. The purpose of this screening process is to evaluate the selected remedial action technologies on the basis of technical feasibility, performance, maintenance, service life and cost criteria and to select an alternative or combination of alternatives for preliminary design and implementation.

TABLE III-B-3COMPARISON OF REMEDIAL TECHNOLOGIES

In this section, the selected remedial action technologies are evaluated with respect to site characteristics, and preliminary recommendations made for site clean-up. Although several technologies are available, many could be eliminated.



Biological Treatment

I

I Air Stripping

Packed Tower Aeration is considered BTGA because:
1.

2. is not such as

3. It is compatible with other forms of water treatment.
4.

I 5.

I 6.

I 7. It can be designed for economical life.
8. It is reasonably affordable by large public water systems, and

I 9.

I
I
I
I

■3

I -30-

Its application is not limited by climatic conditions temperature or geographic conditions such as space.

The equipment is commercially available and typical of that used by the water industry.

It can achieve high levels (99%) or more of VOC's removal under all anticipated conditions.

Pack tower aeration is considered Best Treatment Generally Available (BTGA) by the EPA for VOC's.

It has been successfully applied to the removal of VOC's in full-scale plants in the U.S.

Biological treatment processes such as activated sludge and trickling filters require sufficient water and organics to support the biological community around which the processes are developed. Based on the limited flow rate of the withdrawal well(s) and the minor concentration of the organics in the water, this particular treatment process is considered technically unfeasible for the removal of the volatile organics from the groundwater pumped at the GM site. In addition, the cost to lease and operate a package treament plant would be expensive in comparison to the quantity of water treated.

Technologies are available to handle any side effects (e.g., air pollution or increased corrosivity).

It may be installed either at the well head or in a central treatment plant.

The air stripping process is not limited as much by flow rate as the biological treatment process. Most of the VOC's to be removed from the contaminated water at GM have comparatively high Henry Constants. Therefore, the.volatility of these compounds is high and will have a natural tendency to migrate from water to the air. Because of this tendency to readily volatilize, use of aeration treatment systems, such as packed towers, are the most cost effective. In addition, packed towers are capable of attaining excellent removal efficiencies. Removal efficiencies up to 99% are not uncommon.



Carbon Adsorption

D. Recommended Remedial Alternative

I
I
I
I 250 cfm) blower.
I
I
I
I
I GeneralA.

I
I
I -31-

Based on the criteria used to evaluate the remedial action alternatives (see Table III-B-3), air stripping (packed column) has been selected as the most applicable technology for the interim remediation at the General Motor’s site. Groundwater pumping in conjunction with air stripping will accomplish the objectives of the interim remediation program which is to remove contaminated groundwater and treat the groundwater to very low VOC levels. Groundwater treatment will continue until the in-situ groundwater VOC levels are at or below the recommended maximum contaminant levels (RMCL's) proposed in the Safe Drinking Water Act (SOWA) Amendments of 1986. Without having pilot test data to determine mass transfer coefficients, etc. for the various VOC's that need to be removed, detail design calculations can not be made at this time. However, in discussions with various suppliers of packed tower equipment, it is safe to assume that one of the smaller standard size units will be able to achieve the remedial action objectives established in this report. A typical packed tower unit, which would be appropriate for this cleanup situation, would be 10-inches in diameter, 23 feet tall, with 15 feet of packing, such as 2-inch Jaeger tripack (polyproplyene) or equivalent, and designed to handle up to 8 gpm. The unit would have an orifice distributor tray, a demister mat, and a 1 to 2 horsepower (150 to

The proposed air stripping system would be sized to remove VOC's to below the proposed RMCL level. VOC emissions are anticipated to be approximately 1 Ib/day or less.
Due to the small amount of water which can be removed on a daily basis (maximum of 1440 gallon/day) it is anticipated that the contaminated water could be either combined with makeup water and treated as it is pumped or accumulated in a storage vessel (holding tank) and batch treated when there is sufficient water to operate the tower. The advantage to having small quantities of water to treat is the water can be recycled through the air stripping device until adequate removals of the VOC's are attained.

Although capital costs for carbon adsorption processes can be competitive with other forms of treatment with respect to removal efficiences, operating costs are usually high. Operating costs are directly related to the reactivation or replacement of spent carbon. Carbon filters have achieved excellent results in the past on the types of organic compounds found in the groundwater at the GM site. Removal efficiencies can be as high as 99%, which is similar to air stripping.

Based upon discussions presented in Section III, air stripping is recommended as the groundwater VOC remediation technology. The groundwater treatment system is proposed to be located immediately north of the Paint Mix Building in an area adjacent to the site industrial waste pump station (refer to Figure IV-A-1).

IV GROUNDWATER TREATMENT SYSTEM DESIGN



f

D
1

PROPOSED FRENCH DRAIN

N
PAINT MIX

DRUM
BUILDING

STORAGE YARD

WELL NO.
O

[

EXISTING
RAIL BED

DOCK
EXTENSION

AIR OPERATED
DIAPHRAGM TRANSFER 
PUMP_______________

75 GALLON--------
HOLDING TANK*,

FIGURE IV-A-1
AIR STRIPPER SYSTEM LAYOUT

. * 75 GALLON TANK 
SUPPORTED ON GRIT 
SEPARATOR 
GRATING LEVEL

OVERHEAD CONDUIT RACK 
(ROUTE r TO AIR STRIPPER)

MOTOR CONTROL r-, 
CENTERS

PROP. AIR 
STRIPPING l—l 

Z SYSTEM^

OIL
SEPARATOR

PUMP 
STATION GRIT 

^SEPARATORS

0 20 40
SCALE



R

r

B. System Design

V SCHEDULING
GeneralA.

previously indicated in Section II-H, remediation of the Paint Mix VOC

B. Milestones

-33-

for additional treatment, system effluent sampling.

Discharge of the air stripping system will be routed to the site industrial wastewater pump station for transfer to the industrial pretreatment plantProvisions will be made to allow for air stripper

The groundwater recovery and treatment system will be composed of the following major items:

The following schedule presents an overview of key activities and milestones:

A conceptual diagram of the proposed air stripping system is presented in Figure IV-B-1.

Asproblem will be completed in two phases. Activities scheduled for the first phase are geared towards remediation of perched water layer VOC's. Second phase remediation activities will address all remaining VOC contaminants. A second phase remediation plan will be developed and submitted once the first phase has been completed.

Underflow from the air stripping column will gravity drain to a 75 gallon holding tank located on the grit separator grating level. A majority of the water will be returned to the air stripper by a sump pump. Return flow will be regulated by a valve and monitored by a rotameter. Excess flow will gravity drain to the site industrial pump station sump for transfer to the industrial wastewater pretreatment plant.

Collection of perched groundwater will be accomplished by constructing a 3 ft. W X 4 ft. D X 10 ft. L french drain in an area near Wall No. 1 (refer to Figure IV-A-1). Perched water will be pumped from a collection sump to the air stripper by a 1/2" air operated diaphragm pump through a 1 inch PVC transfer line which will be routed to the air stripper over an existing conduit rack.

- French drain recovery system with centralized sump and sump pump.- Air stripping column with 75 gallon holding tank and recirculation pump.- Associated piping, valving, electrical and controls.
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I Scheduled DateITEMS
0 DaysReceipt of Phase I TWC Approval
30 DaysStart-Up of Perched Water VOC Treatment System

Submission of Performance Report No. 1 60 Days
90 Days

"N" + 60 DaysSubmission of Phase II Remedial Plan to TWC
Start-Up of Phase II Plan

Submission of Status Reports Monthly

i

Interim MonitoringC.
interim monitoring will be conducted in the

1.

2.

3.

4.

-35-

(Depends on TWC Review and Approval Time)

VOA samples will be collected on a biweekly basis for the second two months and on a monthly basis thereafter.

Submission of Performance Report No. 2 (Addt'l reports due every 30 days through life of Phase I)
Submission of Final Performance Report, Commencement of Phase II Sampling and Remediation Plan Development,Shut Down of Air Stripper Column (Perched water removal continues).

Submission of Final Reportand Termination of Perched Water Pumping

As discussed previously, following manner:

An operations log will be kept which will record air stripper influent flow rate, perched water recovery flow rate, recirculation flow rate and water temperature on a daily basis.

VOA water samples will be collected from the perched water french drain sump and the air stripper effluent holding tank on a weekly basis for the first two months of operation. Each sample will be collected and analyzed for volatile organic compounds in accordance with EPA procedures.

Monthly status reports will be submitted to the TWC and will summarize operations data and analytical results.

(Depends on time required to achieve Phase II goal)

"N" Days (Depends on time required to achieve perched water goal).
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Herschfield, D.M., 1961, Rainfall Frequency Atlas of the 
United States. U.S. Weather Bureau Technical Paper No. 40.
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Woodbine Group

i
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shows the range of constituents and properties of water 
from representative wells in the Paluxy Formation.

Water occurs in saturated sand beds under both 
water-table and artesian conditions. Water-table 
conditions occur in or near the outcrop while artesian 
conditions prevail downdip.

Discharge from the Woodbine occurs naturally 
through springs and seeps, evaporation, and transpiration 
by plants. Evapotranspiration is greatest in the summer 
and where vegetation is dense. Pumpage of wells 
constitutes most of the water artificially discharged from 
the aquifer and includes some flowing wells along the 
Red River portion of the outcrop. In 1976, about 
20,500 acre-feet (25.3 hm’) of ground water was 
pumped from the Woodbine in the region.

Any Paluxy wells developed in the area of the 
cone of depression in eastern Tarrant County can expect 
pumping levels, and in some areas static water levels, to 
be below the top of the aquifer. Pumps are usually set 
near the base of the formation. Outside this area and 
downdip from the outcrop, water levels are declining 
from 4 to 12 feet (1 to 4 m) per year. Correct spacing of 
wells is a prerequisite throughout the study region. Any 
additional development of the Paluxy will result in 
further lowering of the artesian head in areas where the 
water levels are still above the formation top. In sone 
areas, additional development will result in dewatering 
of the aquifer.

Figure 20 shows the net sand thickness of fresh to 
slightly saline water-bearing sand in the Paluxy. Net sand 
thicknesses increase from less than 50 feet (15 m) in 
Johnson County to 190 feet (58 m) in Denton County. 
Ordinarily, the most favorable areas for development of 
ground water would be where the saturated sand is 
greatest. However, due to the heavy pumpage over the 
past 30 years, most areas are already overdeveloped and 
water levels are declining at an alarming rate. The only 
area that seems available for increased development 
would be in areas of Fannin and Lamar Counties. The 
six public supply wells in these counties are located in an 
area where water from the Woodbine is saline. Well 
yields in excess of 100 gal/min (6.3 l/s) with pumping 
levels below 300 feet (91 m) are encountered.

The specific yield was estimated using seismic 
methods (Duffin and Elder, 1979) in the outcrop under

The primary source of ground water in the 
Woodbine is rainfall on the outcrop area. This area 
receives an annual rainfall of from 33 inches (84 cm) in 
the south to 37 inches (94 cm) in the north. Other 
sources of ground water include surface-water seepage 
from lakes and streams, such as Lake Grapevine, 
Garza-Little Elm Reservoir, and the Trinity River 
tributaries.

the Woodbine Group is an important aquifer in 
the study region. The outcrop extends in a south-north 
direction through the center of the report area and then 
trends to the east parallel to the Red River. The 
Woodbine dips eastward where it reaches a maximum 
thickness of about 700 feet (213 m) and has a maximum 
depth of 2,500 feet (762 m) below land surface. The 
areal extent of the outcrop and the approximate altitude 
to the top of the Woodbine are illustrated on Figure 21.

The coefficients of storage, permeability, and 
transmissibility and the specific capacity for the 
Woodbine are shown on Table 4. Aquifer test locations 
and results are shown on Figure 26. The table was 
compiled from existing literature and from tests 
conducted by water-well drillers. Data from aquifer tests 
were analyzed by using the modified Theis 
nonequilibrium formula in conjunction with a computer 
program which provides a means of computing 
transmissibility from the water-level recovery of a 
step-drawdown test. The permeability coefficients were 
computed by dividing the transmissibility by the 
effective sand thickness. Specific capacities of wells were 
determined by dividing the yield by the total water-level 
drawdown measured in the well.

Recharge to the Woodbine occurs in the outcrop 
area, about 1,200 square miles (3,108 km^), which 
consists of a permeable, sandy soil conductive to 
infiltration of rainfall and seepage from streams. The 
quantity of recharge to the Woodbine is estimated to be 
equivalent to less than one inch of precipitation per year 
on the sandy portion of the outcrop. The movement of 
water follows an east-southeast direction from the 
outcrop, ^eneraUy^paralleling the"dip of the beds. 
ACSording to Baker (1960), the average rate of water 
movement in the Woodbine is estimated to be about 15 
feet per year (4.6 m/yr). The hydraulic gradient varies 
from over 30 feet per mile (5.7 m/km) to less than 13 
feet per mile (2.5 m/km) within the study area except 
for minor local variations and for cones of depression 
around areas of excessive ground-water pumpage. The 
hydraulic gradient and a large cone of depression around 
the city of Sherman are illustrated on Figure 33, which 
also shows the approximate altitude of water levels in 
the Woodbine aquifer about 1976.
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County

Collin 139 2.720 8

Cooke 124 1.68 2

Dallas 2.8111 1567

Denton 3.620 215 9

Ellis 2.224 177 11

Fannin 3.934 214 21

Grayson 3.2223 53108

Johnson 0.951 312

1.5Tarrant 45 1537
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Average Yield 
(gal/min)

Water levels fluctuate seasonally as indicated by 
the periodic measurements in a number of observation 
wells completed in the Woodbine Group. Changes in 
water levels are illustrated by hydrographs. Water levels 
in the outcrop seem to recover to static level each year

Generally, the more permeable sands of the 
Woodbine occur on or near the outcrop, where 
permeability coefficients range from 84 to 167 gallons 
per day per square foot f (gaiZd)/ft  ̂], or 3,400 to 6,800 
liters per day per square meter [(l/d)/m^]. Farther 
downdip, a range of 14 to 183 (gal/d)/ft^, or 570 to 
7,500 (l/d)/m^, was encountered with an average 
coefficient of permeability of 44 (gal/d)/ft^, or 1,800 
(l/d)/m\

Average
Specific Capacity 

[(gal/min)/ft]

207,400 liters per day per meter [(l/d)/m], were 
obtained. The 24 remaining tests conducted mainly on 
public supply wells and utilizing data provided by the 
well driller showed a range of 1,320 to 14,700 (gal/d)/ft 
or 16,400 to 182,500 (l/d)/m and an average value of 
4,700 (gal/d)/ft, or 58,400 (l/d)/m, can be expected. In 
1945, the U.S. Geological Survey conducted five 
pumping tests (drawdown and recovery) on several 
Woodbine wells owned by the city of Sherman and 
obtained an average transmissibility of 2,400 (gal/d)/ft, 
or 29,800 (l/d)/m, and an average coefficient of 
permeability of 37 (gal/d)/ft^, or 1,500 (l/d)/m^.

whereas wells in the downdip area reflect yearly 
declines. Long term water-level changes under 
water-table and artesian conditions are illustrated by 
Figures 7 and 10. The approximate altitude of water 
levels in Woodbine wells around 1955 is shown on 
Figure 34.

Transmissibility values are estimated to be 
considerably higher along the outcrop where water-table 
conditions exist. Two tests were conducted on irrigation 
wells completed in the outcrop in Grayson County and 
even though the tests were of short duration and thus 
not completely accurate, values of 7,870 and 16,700 
gallons per day per foot [(gal/d)/ftl, or 97,800 and

water-table conditions and is on the order of 15 percent. 
Downdip, where the aquifer is under artesian conditions, 
the average coefficient of storage is approximately 
0.00015, or 1.5 x 10’“'. The coefficient of storage is 
dimensionless and indicates the volume of water that an 
aquifer releases from or takes into storage per unit 
surface area of the aquifer per unit change in the 
component of head normal to that surface.

Yields from 336 wells were measured and 
production ranged form 10 to 1,170 (gal/min) or 0.63 to 
74 l/s. The average yield is 106 gal/min (6.7 l/s). Areas 
of largest production from the Woodbine aquifer are on 
the outcrop in Denton and Grayson Counties and 
downdip in Fannin, Grayson, Collin, Dallas, and Ellis 
Counties. Specific capacities were determined for 139 
wells and ranged from 0.2 to 8.7 gallons per minute per 
foot [(gal/min)/ft], or 0.04 to 1.8 (l/s)/m, of drawdown 
with an overall average specific capacity of 2.9 
(gal/min)/ft, or 0.60 (l/s)/m. The average yields and 
specific capacities by county are presented below:

Number of
Wells 

Measured

Number of
Wells 
Tested
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Conference Other(Specify)
From: Date:

5/24/89
Time:

10:45 AM
SUBJECT: G. M. Assembly - PA (TXD008018004)
SUMMARY OF COMMUNICATION
He inspected the site for the TWC up to about a year ago (Paul Cooper is
in charge of it now).
There is no on-site residential population. The site has a security fence
(and a separate security fence around the drum storage area) and security
guards. It would be difficult for an off-site resident to gain access
to the site.
Residential housing in the area is a mix of single family and multifamily.

previous spills from this area, but no documenation)
2) Underground tank spillage earlier this year
3) Closed lagoon
4) Drum storage areas (one closed, one active).

CONCLUSIONS, ACTION TAKEN OR REQUIRED

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

He is not aware of any spills, or remedial action at facility other than: %
1) Loading dock spill (tank inside building spilled; may have been

RECORD OF 
COMMUNICATION

(214) 298-6171

INFORMATION COPIES 
TO:

TO: Tim Sewell 
Environmental Quality
Specialist, Texas Water 
Commission,
Duncanville, Texas

Raymond Wayne, FIT Hydrologist

(Record of Item Checked Below)
X Phone Call Discussion Field Trip
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January 10, 1986

Re:

Dear Sir:

Should you have any. questions, please call.
Respectfully submitted,

•J.
ill, P.E. \

i

■;

Thomas R. Caldwell, P.E. \Project Manager
HOR Environmental Technologies, Inc.

ChevfOietPontlacCanada Group 
Arlington Plant 

General Motors Corporation 
2525 East Abram Street 

Arlington. Texas 760104390

Executive Director 
Texas Water Commission 
P.O. Box 13087 Capitol Station 
Austin, Texas 78711

Industrial Solid Waste Registration ho. 30347 
Closure Certification of Industrial Wastewater
Equalization Lagoon

Don Wise
Plant Engineering Manager 
General Motors C-P-C Arlington

To the best of our knowledge and belief. General Motors C-P-C has 
completed the lagoon closure in accordance with the referenced closure 
plan. The closure operation was conducted as detailed in Section B of 
the attached closure certification report.
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I. FACILITY INFORMATION A

i

1

at 
The 
A

t

the zinc 
industrial

The Arlington Plant is engaged in the assembly of 
passenger automobiles and includes operations involving 
spot and fusion welding, metal coating, prime and color 
painting, and the mechanical fastening of various 
fabricated parts. The various manufacturing processes, 
which include zinc phosphating, paint spraying booths 
and stripping systems, acetylene generators, 
electroplated priming, boiler system blow down, and a 
deionized water production system generate wastewater 
that is treated prior to discharge to the Trinity River 
Authority waste treatment plant.

In addition to the treated phosphating wastewater, the 
various plant process wastewater discharges flow into 
the duplex grit separator via the trade waste sewer 
system. The grit separators are two 10,000 gallon open 
top tanks with drag bars and skimmers which allow 
settlement of most solids from the liquid waste stream. 
The drag bars and skimmers remove any floating and 
settled solids that accumulate in the separators. 
Approximately 60% of the trade waste has been previously 
^"treated" for pH adjustment that induces settling of the 
solids.

Wastewater from the zinc phosphating process is 
pretreated in an industrial wastewater pretreatment 
facility. Caustic is added to raise the pH and a 
flocculent polymer is used to promote solids settling 
in a clarifier. The solid sludge is sent off-site to an 
approved landfill for disposal. The treated phosphating 
wastewater is discharged to the trade waste sewer 
system, into the grit separators, and then into the 
industrial wastewater lagoon.

The General Motors Assembly Plant is located 
2525 E. Abram Street, Arlington, Texas 76010. 
facility contact is Donald W. Tunstall, 817/649-6350. 
plant plot plan is attached as Attachment A.

The solid waste collected from the grit separators is 
sent off-site to an approved waste landfill for 
disposal. Liquid wastes are pumped into a two 
compartment, concrete industrial wastewater equalization 
lagoon. The first compartment allows additional 
settlement of solids not removed in the grit separator 
and overflows into a secondary settling compartment 
which provides even further solid settlement. The 
clarified overflow of the second compartment enters the 
sanitary sewer system by gravity.



I. FACILITY INFORMATION (Continued)

plant operations.

B.)

II. EXISTING FACILITY CONSTRUCTION

1:

2

The estimate of maximum waste inventory in the lagoon is 
the maximum capacity of the lagoon as shown below. 
However, it is estimated that at the time of closure the 
inventory will be 226,000 gallons of wastewater and 
2,000 cubic yards of F006 sludge.

The original earthen wall lagoon was excavated in 1954. 
In 1965, it was lined on the sloped walls and bottom 
with reinforced concrete; and it was divided into two 
compartments by the addition of a concrete dam. The 
total capacity is 630,000 gallons (475,000 
gallons-primary settling compartment, 155,000 
gallons-secondary settling compartment). Drainage holes 
in the face of the dam wall allows liquid to flow from 
compartment one to compartment two. A sump at the 
outfall end of compartment two provides gravity feed of 
overflowing liquids to the sanitary sewer system. See 
Attachment C.

General Motors is in the process of constructing a new 
industrial wastewater pretreatment facility to replace 
existing facilities including the concrete lagoon. 
Therefore, the lagoon will be closed according to the 
requirements of Sections 335.213, .214, .215, .216, .233 
and .286 of the Texas Industrial Waste Management 
Regulations.

During normal plant operations, the sludge that 
accumulates in the concrete’ lagoon is removed once each 
year and sent off-site to an approved landfill for 
disposal. The sludge is a listed hazardous waste under 
the Resources Conservation and Recovery Act regulations 
of the U.S. Environmental Protection Agency and the 
Industrial Solid Waste Rules of the Texas Department of 
Water Resources. The EPA waste identification number is 
F006, sludges generated from the treatment of 
electroplating operations; the Texas number is 950110. 
A copy of the waste analysis of the sludge is attached. 
(See Attachment B.) The results of the analysis 
indicate that the sludge, even though it is a listed 
hazardous waste, does not exhibit any hazardous 
characteristics.



III.
f

CLOSURE PLAN

A. Removal of Lagoon Materials

will
with

0

3

This 
an

The contractor will comply with the applicable 
Federal, State and local laws and regulations for 
the handling, transportation and disposal of the 
materials.

The sludge, concrete structure, and one foot of 
underlying soil will be removed by a contractor who 
is an authorized hazardous waste transporter and 
disposer. He will supply the labor, equipment and 
material necessary for the pumping and/or dredging 
of the lagoon and demolition of the lagoon 
structure. The contractor will provide subsequent 
transportation and disposal of the sludge and 
excavated debris which is collected. The total 
quantities of concrete and soil to be removed are 
estimated to be approximately 3,700 cubic feet and 
11,000 cubic feet, respectively.

currently 
continuous basis.

Disposal of hazardous waste will be at a licensed 
hazardous waste disposal facility or facilities, 
where the materials will be disposed of in 
compliance with applicable Federal and State 
Regulations.

The contractor will be prepared to contain any 
spills that might occur during these operations and 
will recover any spills, residuals, and clean-up 
materials from any spills which might occur, 
material shall be recovered and placed in 
appropriate containment.

The wastewater in the lagoon will be removed by 
pumping it to the municipal sewer system, which 

receives the normal overflow on a
Care will be taken to assure 

that the discharge does not exceed the City of 
Arlington pretreatment limits. The solids 
remaining in the impoundment will be removed and 
hauled off-site for disposal at a properly licensed 
facility. The volume of sludge is estimated to be 
approximately 2,000 cubic yards.



III. CLOSURE PLAN (Continued) A

Underlying Soil TestingB.

and

Underlying Soil Removal

e

4

The amount of additional subsoil to be disposed 
can only be estimated when the soil analysis has 
been completed and will be determined based on the 
closure procedures for this facility.

After the evaluation as described in IIIB above, a 
determination of the amount of additional subsoil 
to be removed, if any, will be made based on the 
analytical results. These results and the extent 
of soil removal will be kept on file for Agency 
inspection. The procedure to be followed in 
removing additional subsoil will be the same as 
that for removing the first foot of subsoil.

The uppermost samples of each set of lagoon subsoil 
samples will be analyzed for hazardous waste 
characteristics as outlined in Section 335.62(2) of 
the Texas Industrial Waste Management Regulations, 
40 CFR Part 261, Subpart C, and for the following 
additional constituents: nickel, zinc; and pH. If 
any of these analyses indicate that the lagoon 
subsoil exhibits hazardous waste characteristics, 
or constituent levels that exceed ten times the 
average background levels, the next depth of sample 
from each set of samples will be analyzed for these 
same parameters. Analysis will be continued with 
the next depth until the remaining subsoil reaches 
the above levels.

After the excavation activities listed above have; 
been completed, samples will be collected at 
fifteen locations and at four depths at each 
location under and surrounding the lagoon. 
Approximate locations of sampling locations are 
shown in Attachment D. Attachment E illustrates 
the depth at which samples will be collected at 
each location. in addition, soil seunples will be 
collected at six locations around the lagoon area 
(see Attachment A) by grab sampling of the layer 
immediately below the topsoil or root zone. The 
six samples shall be composited in equal parts to 
form one background sample for analysis.



III. CLOSURE PLAN (Continued)
Decontamination of the Structure and EquipmentD.

Post ClosureE.

F. Area Restoration

ContingencyG.

IV. IMPLEMENTATION SCHEDULE FOR CLOSURE
inThe

5

Solid material cleaned from the equipment is 
estimated to be less than 5 cubic yards and will be 
disposed of with the other hazardous waste in an 
approved landfill. Liquid resulting from cleaning 
of equipment will be disposed of in the industrial 
wastewater treatment plant. All cleaning of 
equipment will be performed on the adjacent waste 
storage pad area which drains to the new industrial 
waste treatment system.

The equipment, which may be power shovels and/or 
front end loaders, used during closure will be 
decontaminated by scraping and washing.

If the lagoon cannot be successfully decontaminated 
by the above procedures, it will be capped and deed 
recorded as a landfill in accordance with Texas 
Administrative Code Sections 335.4 and 335.5 and 
applicable regulations or a delisting petition will 
be submitted to the TDWR for delisting of the 
remaining subsoil.

If the lagoon is decontaminated according to the 
above procedures pursuant to Texas Administrative 
Code Sections 335.286 (a) and (b) and 335.456 (c)(1), 
and federal regulations 40 CFR 265.228(a) and (b), 
post closure care would not be required.

Following removal of the subsoil, the entire 
excavated area will be backfilled with clean soil. 
The new soil grade will be sloped to prevent 
accumulation of water on the site, and the area 
will be seeded to prevent erosion. Erosion control 
measures will be .practiced during the closure 
activities.

schedule presented below will be followed 
implementing the procedures outlined in Section III of 
this plan. The dates shown are predicated on completion . 
and successful compliance demonstration of the new 
pretreatment facility by September 28, 1985.



CLOSURE SCHEDULE A

Task

7-01-85
Drain wastewater from the lagoon 9-03-85 9-06-85
Remove sludge from the lagoon 9-09-85 9-27-85

9-22-85 10-11-85

10-12-85 10-13-85

10-07-85 10-23-85

11-08-85^10-24-85

11-10-85^11-09-85

11-11-85 11-29-85
Closure certification 9-03-85 11-29-85

1986

s

6

Collect and analyze additional subsoil 
samples

Complete
Date

Begin
Date

Remove concrete and excavate 1 foot 
of subsoil

If necessary, decontaminate subsoil 
removal equipment

Receive approval of the Closure Plan 
from the TDWR

If necessary, remove and dispose of 
additional subsoil from the excavated 
area

Decontaminate sludge removal 
equipment

Backfill excavated area and slope 
area^

May not be necessary
2 Reseeding to be done in Spring,



V. CLOSURE CERTIFICATION

7

The following qualifications, or certifications similar 
to these, will be completed following closure.

To ensure that the closure of the facilities are 
completed as outlined in the closure plan, four (4) 
inspections of the operations by an Independent 
Registered Professional Engineer are anticipated.



OWNER CERTIFICATION OF CLOSURE

Ir f

Signature Date

Title

8

(Owner or Operator) 
of General Motors Assembly Plant, 2525 E. Abram Street, 
Arlington, Texas, hereby state and certify that, to the best 
of my knowledge and belief, the industrial wastewater 
equalization lagoon has been closed in accordance with the 
facility's closure plan, and that closure was completed on 
the  day of , 19 .



INDEPENDENT PROFESSIONAL ENGINEER CERTIFICATION OF CBOSURE

1/ 

Signature Date

PE License Number For State of

Business Address

City/State/Zip Code

Business Telephone(With Area Code)

9

(Names) 
a Registered Professional Engineer, hereby state and certify, 
to the best of my knowledge and belief, that I have verified 
that Professional Engineer Closure Certificates were issued 
for all prior closure activities at the General Motors 
Assembly Plant, Arlington, Texas; and that I have made visual 
inspection(s) of the aforementioned facility, and closure of 
the industrial wastewater equalization lagoon has been 
performed in accordance with the approved closure plan.



VI. CLOSURE COST ESTIMATE
A.

$ -k 45,200 ■

B.
400,000

C.
137,500

Sampling.and analysis of subsoil.D.
1.

1,575
2.

. 17,100 - 60,300

Sub-Total D 18,675 - 61,875
E.

1

Decontamination of equipment 1,000F.
G.

74,000^

Professional certificationH.
1.

2,320
2.

1,700
4,020Sub-Total H

$680,395-723,595TOTAL (A to H)

10 I

Sampling costs
45 hrs. e $35/hr.

Pumping of wastewater 
(226,000 gals. 8 $.20/gal.)
Removal and disposal of sludge 
(2,000 cu. yds. @ $200/cu. yd.)

Compacted backfill to grade and 
reseed
(3,700 cu. yds. 6 $20/cu. yd.)

Removal and disposal of concrete • 
structure and one foot of subsoil 
(550 cu. yds. @ $250/cu. yd.)

Inspection and certification 
by a Professional Engineer 
(32 hrs. 0 $60/hr.
10 hrs. 0 $40/hr.)

Administrative costs 
(30 hrs. 0 $50/hr.
10 hrs. 0 $20/hr.)

Removal and disposal of 
additional subsoil, if any 
($200/cu. yd.)

Analysis costs 
19 to 67 samples 0 
$900/sample

Total for subsoil removal can only be estimated when the 
soil analysis has been completed.

2 Does not include cost of additional backfill required as 
a result of additional subsoil removal.
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ATTACHMENT B .
ALLIED ANALYTICAL & RESEARCH LABDRATDRICB

May 5, 1983

were used.

de-

E.P.A.

using gas chromatography/mass spectrometry (GC/MS). Pesticide Scans were performed by GC/MS, using EPA
4*protocol methodology.

'z/

exacting techniques were r example, Mercury was d_ g'ested portions of the water and sludge, flameless cold vapor system described by

•• z

7saa4

H. Morris Weller
President

Page 1 of 4Trade Waste Sludge

GM Assembly Division 2525 E. Abrams Street Arlington, TX 76010 Attn: Don Turnstall

In cases where the analysis involved the determination of a volatile element or compound, i.e. mercury, arsenic, etc., the analytical procedure was carried out on the original sample.
The solids were evaluated by emission spectrographic 
techniques to determine the approximate concentrations of all cations (metals) that were present. These elements were then quantitatively determined by atomic absorption spectroscopy or ICAP methods.
However, more sensitive and < employed where possible. For examp termined on dijutilizing the ;Determinations of arsenic, selenium, and antimony were accomplished by hydride generation of those elements from a special digestate into an entrained air-argon-hydrogen flame.
Organic contaminants were Identified and quantitated using gas chromatography/mass spectrometry (GC/MS).

K sample of waste material was submitted for profile analysis for disposal. The project number was 60848.
The methods of analysis employed were those described in the E.P.A. Manual Analysis of Water and Wastes, where applicable. Both wet chemical and intrumentai methods



ATTACHMENT B

1

A

1/19/83LiquidSAMPLE DATE SUBHITTCO

60848See BelowlOCNTIFYINa MARKS ANALmCAL RCPORT NO.

SUBMITTCO BY
General Motors Assembly

76010

ANALYSIS

Sample ID: 1 Liquid Sample
Waste Characteristics:A.

1555 ppm30.4

7.1

8.5

1)
2}
3)
4)
5)
6)
7)
8)
9)

10)
11)

Total Cyanide 
Free Cyanide 
Sulfide As:

Phases/Layers: X None 
Physical State at 70°F: _ 
Solids: Total (7.)

2525 East Abrams Street
AooflCBB Arlington, Texas

Page 2 of 4
Trade Waste Sludge

Allied analytical & Rebe^krch Labdhatories

March 21, 1983

ALLIED ANALYTICAL a RESEARCH LAaaRATQRICB. BY  
THia RKPQRT OOCB NOT CONOTITUTC ARRROVAL OR AN KNOOROKMBNT. ALL OR ANY RART MAY NOT RK RKRROOUCCO OR 
I.arn .M xnuva-riaiMO UNLCRR AUTMaRIZKO RV THY OIRCCTOR OF THE LABORATORY.

SBcx 24330
^5224

» *•

X Semi-Solid
Total Dissolved (ppm or 7o)

Specific Weight (as # per unit): 1.665 gm/ml
pH: 7.1 (Show the following as range of 7o)
Flash Point greater than 212 °F (Closed Cup Test Only) 
Vapor Pressure (in mm of Hg at 25°C): water vapor
BTU Per #: Doesn't Burn Ash Content
Characteristic Color Black Distinctive Odor Otljr
Halogenated? no 7, Sulfonated? jn£_
Inorganic Components (with % ranges):

less than .02 ppm
NOT DETECTED.
1490 ppm



I
J

ATTACHMENT B .

allied analytical & Research Labdratdrics

ai4/3>7.«»««

SAMPUC L/19/83Liquid OATS SUSHITTCO

lOCHTiryiNa marks See Below
SUBMITTED ST

General Motors Assembly
ADDRESS

ANALYSIS

B. Organic Components

COMPOUNDS

1-10
1-10

.2

.2

.2.- 1

.1-1

.1-1
1.1

e

2-20
2

.2-2
1

i515 East Abrams Street 
Arlington, Texas 76010

March 21, 1983

Cyclohexane
Chloroform
Normal Paraffins, Cg-Cj^^
Toluene

303^
S*. if. SSm 24330

73224

KppvQ-K. concentration 
milligrams/liter

ANAUYTtCAU REPORTNO. 60848
Page 2

Page 3 of 4
Trade Waste Sludge

Xylene
Trimethylbenzenes 
Alkenes, Cg-Cj^g 
Ethyl Xylenes 
Diethyl benzene 
Methyldecylbenzene

ALLIED ANALYTICAL S RESEARCH LASDRATDRIEB, BY.
TMI« RKRORT OOCM NOT BONBYITU'
U9(O IN AOVKRTiaiNa UNUCBB AUTHORKCO MV THf OIMKCTOR Or TN K LABaMATQIIT.



ATTACHMENT B

ALLIED Analytical & Research Laboratories

Ii4/S37^^aa

OATC SUBMITTCO 1/19/83LiquidSAHPLC

See BelowlOCNTIFYINO MARKS

SUBMITTED BY
General Motors Assembly

76010

ANALYSIS

Heavy Metals TotalC.

I

*EP Toxicity Data

Iler, yPre^deiife;

c:ht.

less chan 0.05 
less than 1

<

t

ALLIED ANALYTICAL A RESEARCH LABORATORIES, BVJ 
t

THIS REPORT ooca NOT OONSTITUTK ARRWOVAL OK AN KNOO----------------- -- ---------- ------
u^'o IM AovERTiatMO UMtcaa authorizeo by thf director ar the laboratort.

2525 East Abrams StreetADDRESS Arlington, Texas

Silver (Ag) 
Arsenic (As) 
Barium (Ba) 
Cadmium (Cd) 
Chromium (Cr) 
Copper (Cu) 
Mercury (Hg) 
Nickel (Ni) 
Lead (Pb) 
Selenium (Se) 
Zinc (Zn)
Pesticides

Page 4 of 4
Trade Waste Sludge

March 21, 1983

ANALYTICAL REPORT NO. 60848
Page 3

Total Leachable*milligrams per liter

855
1.57 
933

55.9 
less than 0.6

487
1260 

less chan 1
2360

NOT DETECTED

€>. SBox 2^330
75224

less chan 0.01 
less Chan 0.005 

0.05
less Chan 0.002 
less Chan 0.006 

3.50
less Chan 0.04 

30.4
less chan 0.04 
less chan 0.1

147.5
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B. LAGOON CLOSURE SUMMARY



CLOSURE OF GENERAL MOTORS WASTEWATER EQUALIZATION LAGOON

I. SLUDGE REMOVAL

Industrial Cleaning and Degreasing decontaminated their equipment using high pressure water and moved off-site on November 27, 1985. All contaminated water was treated in the on-site industrial wastewater pretreatment facility prior to discharge to the City of Arlington sewer system.

All contaminated soil and filter cake around the loading/unloading area at the lagoon were removed and disposed of with the filter cake by Chemical Waste Management. Hazardous waste manifests were completed for each load

Lagoon wastewater was removed by pumping to the industrial wastewater pretreatment system. All lagoon wastewater was treated by the new pretreatment system prior to discharge to the City of Arlington, Texas sewer system. Wastewater removal was commenced on September 26, 1985 by CECOS/BFI.

After removing approximately 600 cubic yards of dry filter cake from the lagoon, CECOS/BFI stopped work on October 19, 1985 due to a contract dispute with General Motors. CECOS/BFI decontaminated their equipment using high pressure water and moved off-site by October 22, 1985. All liquids used during decontamination were treated in the industrial wastewater pretreatment facility prior to discharge to the City of Arlington sewer system.

The second phase of sludge removal was begun on November 11, 1985 and completed on November 27, 1985. Chemical Waste Management removed approximately 437 cubic yards of dry filter cake. After spray washing the concrete bottom and sidewalls of the lagoon, the resultant wastewater was pumped out and sent to the on-site industrial pretreatment system for treatment and disposal.

After reviewing alternatives for completion of sludge removal from the lagoon. General Motors contracted with Industrial Cleaning and Degreasing, Inc. to continue removal of the lagoon sludge. Lagoon sludge was pumped into a truck, transported to GM's on-site industrial wastewater treatment facility and pumped into a sludge thickening tank. The sludge was dewatered using the pretreatment plants plate and frame filter presses. Dewatered filter cake was placed into 20 cubic yard roll-off containers and hauled by Chemical Waste Management, Inc. to a liscensed hazardous waste disposal facility in Carlyss, La.

After removal of the wastewater, CECOS/BFI began removal of sludge from the lagoon by pumping and dewatering of the sludge through a portable plate and frame filter press. Filtrate from the filter press was discharged to the industrial wastewater pretreatment system for treatment. Dewatered sludge (filter cake) was conveyed to a roll-off container and transported to a liscensed hazardous waste disposal facility operated by CECOS/BFI in Livingston, La. Hazardous wastes manifests were completed for each load and copies of the manifests were kept on file. Examples of the manifest are provided in Section E.



II. SOIL INVESTIGATIONS

I

Based upon the above results, the lagoon soil was deemed to be free of contamination as defined in the closure plan and the lagoon closure was allowed to proceed according to plan.

Since each of the individual background sample analyses were "clean", the average of these background samples was used to compare against the lagoon soil sample results.

soil sample.6.3 and 7.4.

As indicated in the laboratory report, polychlorinated biphenyls (PCB's) were found in one (1) of the lagoon samples at a concentration of 3 ppm. However, PCB's were not found in any other sample analyzed and therefore, was an isolated occurance.
As shown in the laboratory report in Section D, pH's were measured for each The range of pH's encountered in the lagoon soil were between Tests for reactivity and ignitability were performed on samples LI-7 and 8 at Level 1. Results of these tests indicated that none of the lagoon soil samples were ignitable, corrosive or reactive as identified in Federal Regulation 40 CFR 261.

Background soil samples were obtained at six locations by Southwestern Laboratories, Inc. as directed in the closure plan. The six samples were composited in equal parts by the laboratory to form one background sample. A summary of sampling and analysis procedures utilized by Southwestern Lab's as well as results of the laboratory analyses are presented in Section D.
Review of EP-Toxicity analytical results from the composite background sample indicated chromium and lead concentrations exceeding maximum allowable contaminant levels. Subsequent reexamination of the remaining portions of the background samples did not identify the source of the metals. Review of the laboratories QC/QA data also did not reveal a laboratory error. As indicated in the laboratory report in Section D, the most likely explanation is a localized area of possible contamination in the background samples.

Results of the lagoon soil analyses reveals that the soil beneath the lagoon is virtually free from levels of pollutants greater than 10 times background. Exceptions to this included two occurances of zinc at 0.56 mg/1 and 0.36 mg/1, respectively. Subsequent analyses of the next lower level of the affected soils revealed that no pollutants were detected at levels greater than 10 times average background.

and copies of the manifest are on file. Examples of Chemical Waste Management's manifest are also provided in Section E.

Soil samples were obtained from the lagoon as directed by the closure plan. In order to avoid potential delays, additional soil samples were obtained from areas of potential contamination (at cracks in concrete, etc) at depths greater than that specified in the closure plan. A description of these samples, as well as the sampling and analysis procedures used and analytical results obtained, are presented in Section D.



III. CONCRETE AND SOIL REMOVAL

All

IV. AREA RESTORATION

Restoration work was completed by Rollins on December 20, 1985.
V. PROJECT RECORDS

Copies of field notes, photographs and hazardous waste manifest sheets are permanently on file at General Motors and are available upon request.

Following removal of the subsoil, the entire excavated area was backfilled with clean, compacted soil. The new soil grade was sloped to prevent accumulation of water on the site, 4 inches of top soil was added, and the area was seeded with rye-grass to prevent erosion.

After the concrete had been removed, additional subsoil was removed from the former lagoon site in accordance with the closure plan. This soil was hauled off-site and disposed of at the same hazardous waste facility as the concrete. A total of approximately 1,016 cubic yards of concrete and dirt were disposed of.
Rollins decontaminated their equipment using high pressure water, contaminated water was treated in the on-site industrial wastewater pretreatment facility prior to discharge to the City of Arlington sewer system.

Rollins Environmental Services, Inc. began removal of the concrete liner on December 2, 1985. Rollins broke up the concrete in-place and hauled it to an approved hazardous waste disposal facility for final disposal. A hazardous waste manifest was maintained and copies have been retained on file. An example of a Rollins manifest ticket is shown in Section E.



C. LAGOON CLOSURE CERTIFICATION



INDEPENDENT PROFESSIONAL ENGINEER CERTIFICATION OF CBOSURE

I, r

THOMAS R. CALDWELL Z

«
9

Thomas R. Caldwell, P.E.(Name)
a Registered Professional Engineer, hereby state and certify, 
to the best of ray knowledge and belief, that I have verified 
that Professional Engineer Closure Certificates were Issued 
for all prior closure activities at the General Motors 
Assembly Plant, Arlington, Texas; and that I have made visual 
inspection(s) of the aforementioned facility, and closure of 
the industrial wastewater equalization lagoon has been 
performed in accordance with the approved closure plan.

12700 Hillcrest Road, Suite 125______
Business Address

(214) 980-0001________________ __________
Business Telephone (With Area Code)

e.
Signature \

Dallas, Texas 75230
City/State/Zip Code

1/6/85
Date

Texas
For State of

52791
PE License Number



D. LABORATORY REPORT



t SOUTHWESTERN LABORATORIES

ARLINGTON, TEXAS

---------SOUTHWESTERN LABORATORIES

January 7, 1986SwL Report No. 85-1468-1 (REV.)

TRADE WASTE LAGOON CLOSURE, ARLINGTON PLANT

ENVIRONMENTAL SOIL SAMPLING AND ANALYSIS

Prepared ForGeneral Motors Corporation GM Assembly Division, Arlington Plant Arlington, Texas



)

January 7, 1986

r

Attention; Mr. Kent Moon

Re:

<Gentlemen;

HOUSTON • DALLAS • AUSTIN • BEAUMONT • CONROE • GALVESTON COUNTY • RIO GRANDE VALLEY • ALEXANDRIA 
SAN ANTnNIQ • FORT WUQRTH • I FFSVIl I F • MIDI AND • MONROE • SHREVFRODT • TCVAai^AMA • eiuBclMAK.i

Environmental Soil Sampling & Analysis
Trade Waste Lagoon Closure, Arlington Plant
Arlington, Texas
SwL Report No. 85-1468-1 (REV.)

An Interim Report with results from the tested background and 
exterior boring samples was previously submitted on October 25, 
1985. This report contains results from the Interim Report along 
with the additional results from our recently completed tests on the 
Interior boring samples.

General Motors Corporation
GM Assembly Division, Arlington Plant
Engineering Department
2525 East Abram Street 
Arlington, Texas 76011

Submitted herewith are our results of soil sample analyses for the 
referenced project. This work was performed in accordance with our 
proposal of August 26, 1985 and GM Purchase Order No. AR41748, dated 
September 11, 1985.

SOUTHWESTERN LABORATORIES
North Texas Region Geotechnical Division

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services

2575 Lone Star Drive • P.O. Box 224227 • Dallas. Texas 752B4 • 214/2B3-1133

Field sampling methods. Boring Location Diagrams, and Boring Logs 
are Included in Appendix A. Laboratory test procedures and results 
are included in Appendix B along with related supporting 
information.



Sincerely,
SOUTHWESTERN LABORATORIES, INC.

A

ICH/BB/bkf

3CC: HDR Environmental Technologies

It has been a pleasure to perform this work for you. If you have any 
questions about information in this report or if we can be of further 
assistance, please do not hesitate to contact us.

A
Irene C. Hadley 
Analytical Services

SOUTHWESTERN LABORATORIES

General Motors Corporation
Mr. Kent Moon
Page twoJanuary 7, 1986

Bruce Bailey, Ph.D., P.E.
Geotechnical Engineering Division
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SOUTHWESTERN LABORATORIES

APPENDIX A: FIELD SAMPLING

Field Sampling Methods

The soil

borings designated as follows:

B - Background

LE - Lagoon Exterior

LI - Lagoon Interior

The background and exterior borings were drilled using a truck

«

the Initial stages of the liner demolition activities using a hand

interior borings were drilled through holes broken through the

concrete liner. The bottom interior borings (Borings LI-7, LI-8, and

LI-9) were filled with grout after completion.

The boring locations are shown in the Boring Location Diagrams in

accordance with the Lagoon Closure Plan. All borings were drilled

and samples obtained under the direct supervision of our Field

Geologist.

southwestern laboratories

1A

samples from the lagoon area were obtained from soil

mounted, auger rig on September 16, 1985, prior to final lagoon

cleanout and demolition. The interior borings were drilled during

power auger to advance the borings on December 3 and 4, 1985. The 
I



SOUTHWESTERN LABORATORIES

The samples were obtained using new, 2-inch diameter Shelby tube

soil samplers, 24 inches in length, which had been cleaned in the

laboratory with acetone and tap water. In the field, the samplers

were again cleaned using high pressure water and steam before use.

In addition, the drilling augers were similarly cleaned with high

pressure water and steam between borings.

After the samples were obtained from the borings, they were sealed

identified and stored on ice for transporting to thein foil.

laboratory.

The background samples were obtained from shallow depths of 2.5 to

4.5 feet. Samples were obtained from four depths in the exterior

(LE) borings, identified as follows:
»

Nominal Depth, feetDesignation

Level 1 5

Level 2 10

Level 3 13

Level 4 16

Samples were also obtained from four depths (below the concrete

liner surface) in the interior (LI) borings, identified as follows:

Nominal Depth, feetDesignation

Level 1 2.1

Level 2 3.1

Level 3 5.0

Level 4 6.8

SOUTHWESTERN LABORATORIES

A-2



southwestern laboratories

Soil stratigraphy, based on visual identification of soils found in

the borings, also is Included on the Boring Logs in this Appendix.

southwestern laboratories

A-3



SOUTHWESTERN LABORATORIES

B-a
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LEGEND:
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__________ ARLINGTON .TEXAS
DATE: SEPT. 20,1985 f

ENVIRONMENTAL SOIL SAMPLING , LAGOON CLOSURE 
BORING LOCATION DIAGRAM
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SOUTHWESTERN LABORATORIES

LI-7e
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LAGOON

PROJECT/riTLC
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SCALE: I" - 25 ISWL 35-1468
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DATE: SEPT. 19,1985 I DRAWN BY : 7. F. O.

LEGEND;
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CLIENT: Arlington, Texas
9-16-85 TYPE: AugerDATE: CASED to:

DESCRIPTION OF STRATUM

6" Concrete - Tan sand

Tan and shaley brown sandy clay with tannish shaley clay- 2 -

Bottom of Hole at 3’
- 4 -

- 6 -

- 8-

-10-

-12-

-14-

-16-

-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES

V) uj (□ 
a.

z 
UJ a. 
a z
< 
X

LEGEND:
■ SAMPLE
X STANDARD PENETRATION
▼ WATER
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— I- 
XUJ 
•-H a. u. 
UJ o

o 
OQ
2> 
tfi

BORING NO.: B-1
LOCATION:

(U 
_j 
0.
2 
•5 
Vt

GROUND ELEVATION: 
WATER INFORMATION 

Dry at completion

LOG OF BORING
PROJECT: Environmental Soil Sampling, Lagoon Closure

General Motors Corporation, Arlington Plant

z 
qO-



type:DATE •• CASED to:Auger

Dry at completion

DESCRIPTION OF STRATUM

Tan and tannish gray shaley clay with silty seams

“ 2 -

Bottom of Hole at 2.5’
- 4 -

- 6 -

- 8-

-10-

»

-12-

-14-

-16-

-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES

LEGEND;
■ SAMPLE
X STANDARD PENETRATION
▼ WATER

z 
-I- 
lUJ

0. U- 
UJ o

UJ 
-J 
0.
2
w

o m s>
V)

BORING NO.: ^-2
LOCATION :Arlington, Texas

w

u
0.
o z
I

GROUND ELEVATION:
WATER INFORMATION

9-16-85
z 

q2-

(/) U OQ 
Q.

LOG OF BORING
PROJECT:Environmental Soil Sampling, Lagoon Closure
CLIENT: General Motors Corporation, Arlington Plant



CLIENT:
9-16-85 AugerTYPE:DATE; CASED to:

Dry at completion

DESCRIPTION OF STRATUM

Tan sand
\

Brown clay with lime pebblesU 2 -

fBottom of Hole at 2.5
- 4 -

- 6 -

- 8-

-10-

1

/-12-

-14-

-16-

-18-

L-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES

z 
q2-

o co 
z>-v>

BORING NO.; B-3
LOCATION : Ari Ing ton, Texas

ui 
-Ia. 
S<

LEGEND:
■ SAMPLE
X STANDARD PENETRATION
▼ WATER

.i2 
z 
UJ
0. 
o z < 
X

GROUND ELEVATION:
WATER INFORMATION

Q. I*. 
Id 
Q

LOG OF BORING
PROJECT:Environmental Soil Sampling, Lagoon Closure 

General Motors Corporation, Arlington Plant
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QK W
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CLIENT:

9-16-85 type: AugerDATE’ CASED to:

DESCRIPTION OF STRATUM

Brown sandy clay with tree root seams
2 -

Tannish brown silty clay with lime seams and lime pebbles- 4 -
•»>

IBottom of Hole at 4.5
- 6 -

- 8-

-10-

-12-

-14-

-16-

-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES

I

z 
Id 
Q. 

O2
< 
X

Q.U. 
Ul o

LEGEND:
■ SAMPLE
X STANDARD PENETRATION
▼ WATER

O m 
Z 
Vi

UJ 
-I
0. z<
Vi

GROUND ELEVATION: 
WATER INFORMATION

Dry at completion
z 

q2-
<t < 'V 
qq: <2 Ht- 5

(Z) UJ co
Q.

LOG OF BORING
PROJECT’ Environmental Soil Sampling, Lagoon Closure 

General Motors Corporation, Arlington Plant
BORING NO.: b-4
location: Arlington, Texas



CLIENT:

9-16-85 TYPE: AugerDATE : CASED to:

Dry at completion

DESCRIPTION OF STRATUM

Tan sand\

- 2 - Tan and brown sandy clays - fine
\

Bottom of Hole at 2.5’- 4 -

- 6 -

-10-

-12-

-14-

-16-

-I8n

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES

(A uj m 
Q.
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-I- 
I W 
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LEGEND:
■ SAMPLE
X STANDARD PENETRATION
▼ WATER
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I

lU
Q.z<cn

BORING NO.: B-5
LOCATION: Arlington, Texas

GROUND ELEVATION:
WATER INFORMATION

LOG OF BORING
PROJECT: Environmental Soil Sampling, Lagoon Closure 

General Motors Corporation, Arlington Plant
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CLIENT:

TYPE; AugerDATE: CASED to:

u — — 

•a < Dry at completion

DESCRIPTION OF STRATUM
Tan sand with gravel (fill)

Brown clay- 2 -

Tan limy clay with lime seams and pebbles

Bottom of Hole at 4’

0

-26-

SOUTHWESTERN LABORATORIES

M uj m 
0.

9-16-85
z 

q2-
•z 
(ij
0. 
Q 
Z< 
I

LEGEND;
■ SAMPLE
X STANDARD PENETRATION
▼ WATER

BORING NO.: b-6
LOCATION :Arlington, Texas
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0. z<
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(-UJ a. u. 
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LOG OF BORING
PROJECT: Environmental Soil Sampling, Lagoon Closure 

General Motors Corporation, Arlington Plant
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CLIENT:

9-16-85 TYPE: Augerdate: CASED to:

Dry at completion

DESCRIPTION OF STRATUM
s

Broken clays with roots and rocks (fill)

- 2 -

_ 4 _

- 6 - Tan and gray shaley clay with rust and silt seams

- 8-

-10-

-12-

- 14-

-16-

IBottom of Hole at 16.5
-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES

BORING NO.: LE-1
LOCATION: Arlington, Texas
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General Motors Corporation, Arlington Plant



9-16-85 AugerTYPE: CASED to:DATE :

Dry at completion

DESCRIPTION OF STRATUM

Tan sand

- 2

Tannish and gray shaley clay with silt seams
- 4 -

- 6 -

- 8-

I-10-

»

-12-

1
-14-

-16-

Bottom of Hole at 16.5 »
-18-

-20-

-22-

i -24-

-26-

SOUTHWESTERN LABORATORIES

PROJECT: 
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General Motors Corporation, Arlington Plant
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BORING NO.: LE-2
LOCATION: Arlington, Texas



CLIENT:
9-16-85 AugerDATE: TYPE: CASED to:

Dry at completion

DESCRIPTION OF STRATUM

Brown clays and tan sands
- 2 -

Tan and tannish brown and gray shaley clay with silty seams
- 4 -

- 6 -

- 8-

I-10-

«
-12-

I
-14-

c

-16-

Bottom of Hole at 16.5’-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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General Motors Corporation,. Arlington Plant
BORING NO.: LE-3
LOCATION: Arlington, Texas
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CLIENT:

TYPE: AugerDATE: CASED to:

Dry at completion

Brown and tan clays with wire fence and boards (fill)
- 2 -

- 4 - Tan and tannish brown and gray shaley clay with silt seams

- 6 -

8-

-10-

-12-

-14-

-16-

Bottora of Hole at 17’-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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DESCRIPTION OF STRATUM
II .i.H.............. , s
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LOG OF BORING
PROJECT: Environmental Soil Sampling, Lagoon Closure 

General Motors Corporation, Arlington Plant

9-16-85
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BORING NO.: le-4
LOCATION: Arlington, Texas
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CLIENT:

9-16-85 TYPE; AugerDATE- CASED to:

DESCRIPTION OF STRATUM

Brown clays (jointed) with roots and rocks (fill)
- 2 -

- 4 -

Tan and gray shaley clay with rust and silt seams- 6 -

- 8-

-10-

-12-

I
-14-

-16 —

Bottom of Hole at 16.5’
-18-

0

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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PROJECT: Environmental Soil Sampling, Lagoon Closure 

General Motors Corporation, Arlington Plant
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CLIENT:
9-16-85 type AugerDATE : CASED to:

Dry at completion

DESCRIPTION OF STRATUM

Jointed clays (fill)
- 2 -

- 4 - Tan and grayish shaley clay with rust and silt seams

- 6 -

- 8-1

I-10-

^12-

1
-14-

I-16-

IBottom of Hole at 16.5-18-
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12/3/85 TYPE:Hand Power Auger CASED TO:DATE:

IWater noted at 6

DESCRIPTION OF STRATUM

" Concrete

Tan and gray shaley silty clay- 2 -

- 4 -

- 6 -

- 8 —
Bottom of boring at 7.5

U|o-

-12-

-14-

-16-

— 18 —

k20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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BORING NO.; LI-1
LOCATION: Arlington, Texas



Arlington, Texas

12/3/85 TYPE:Hand Power Auger CASED TO:DATE :

No seepage noted

DESCRIPTION OF STRATUM

10" Concrete\

- 2 - Tan and gray shaley clay

- 4 -

- 6 -

- 8-

Bottom of boring at 7.5’

-10-

»
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r 14-
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h22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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12/3/85 TYPE Hand Power Auger CASED TO:DATE :

DESCRIPTION OF STRATUM

9.5" Concrete

- 2 - Tan and gray shaley silty clay

4 -

6 -

- 8 —
Bottom of boring at 7.5’

-10-

-12-

-14-

-16-

-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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CLIENT: General Motors Corporation

BORING NO.: LI-3
LOCATION: Arlington, Texas



12/3/85 TYP^^and Power Auger CASED TO ■DATE:

DESCRIPTION OF STRATUM

10" Concrete
\

- 2 - Tan and tannish brown shaley silty clay

- 4 -

- 6 -

- 8-

IBottom of boring at 7.5

-10-

-12 -

-14-

-16-

-18-

^20-

-22-

-26-

SOUTHWESTERN LABORATORIES
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BORING NO.: LI-4
LOCATION: Arlington, Texas

LOG OF BORING
PROJECT: Environmental Soil Sampling, Lagoon Closure 
CLIENT: General Motors Corporation



LOG OF BORING

TYPE:Hand Power Auger CASED TO:DATE :

No seepage noted

DESCRIPTION OF STRATUM

- Z - Tan and gray shaley clay

f-noted bentonite seam at 4- 4 -

- 6 -

- 8 —

Bottom of boring at 7.5’
-10-

-12-

-14-

-16-

-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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BORING NO.: li-5
LOCATION: Arlington, Texas

10” Concrete 
\________________



12/3/85DATE:

DESCRIPTION OF STRATUM

10" Concrete
\

- 2 - Tan and gray shaley clay with bentonite seams

- 4 -

- 6 H

3-
Bottom of boring at 7.5'

-10-

-12-

L-14-

-16-

-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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PROJECT: Environmental Soil Sampling, Lagoon Closure 
CLIENT: General Motors Corporation

TYPE:Hand Power Auger ED TO:



12/3/85 TYPE:Hand Power Auger CASED TO:DATE'

Noted seepage at 1'

DESCRIPTION OF STRATUM

- 2 - Tan and gray shaley clay

- 4 -

- 6 -

- 8 —

Bottom of boring at 1.5'
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LOG OF BORING
PROJECT: Environmental Soil Sampling, Lagoon Closure 
CLIENT: General Motors Corporation

BORING NO.; LI-7
LOCATION: Arlington, Texas



12/3/85 type-Hand Power Auger cased TO:DATE:

Seepage noted at 1'

DESCRIPTION OF STRATUM

10" Concrete
\

- 2 - Tan and gray shaley clay

- 4 -

- 6 -

- 8 —
IBottom of boring at 7.5

-10-

1

^-12-

-14-

-16-

-18-

-20-

-22-

-24-

-26-

SOUTHWESTERN LABORATORIES
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12/3/85 TYPE:Hand Power Auger CASED TO:DATE

DESCRIPTION OF STRATUM

10" Concrete
\

- 2 -

Tan and gray shaley clay

- 4 -

- 6 -

- 8-
Bottom of boring at 7.5’
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-16-

-18-
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SOUTHWESTERN LABORATORIES
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PROJECT: Environmental Soil Sampling, Lagoon Closure 
CLIENT: General Motors Corporation

Seepage noted at 1’
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JTHWESTERN LABORATORIES

In the laboratory, the samples were stored in the freezer for subsequent

Samples selected for testing were extruded under the directtesting.

supervision of a Chemist and the ends and exterior of the samples were

trimmed to obtain test specimens of approximately 400 grams from near

the center of the samples. Untested samples and the remaining portions

of tested samples have been retained in freezer storage.

The tests were performed in accordance with the project parameter list

developed by the client included in Table 1.

The following test procedures were used in these analyses:

Inorganic Sample Test Procedures:

Soils to be tested for EP Tox Metals were extracted according to EPA

SW-846 Method 1310. The metals were analyzed using the following EPA

SW-846 Method Numbers: 7060, 708Q, 7130, 7190, 7421, 7470, 7520, 7740,

7760, 7950.

Organic Sample Test Procedures:

Pesticides and Herbicides:

Soil was extracted according to EPA SW-846 Method 1310 (EP Toxicity

Extraction). Analysis was carried out by Gas Chromatography using

electron detection, and utilizing capillary columns.

SOUTHWESTERN LABORATORIES

B—1

APPENDIX B: LABORATORY
ANALYSES, PROCEDURES AND RESULTS



Table 1; Project Parameter List

B-2

Arsenic
Barium
Cadmium
Chromium
Lead
Selenium
Silver
Nickel
Zinc
Mercury
Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP Sllvex
Benzene
Xylene
Bls-2Ethyl Hexyl Phthalate
ButylBenzalPhthalate

■ Carbon Tetrachloride
Cls-1,3-dlchloropropylene
Cyclohexane
Diethyl Phthalate
Di-n-butyl Phthalate
Di-n-octyl phthalate
Ethyl Benzene
Methylene Chloride
Napthalene
1,1,2-Trichloroethane 
pH



SOUTHWESTERN LABORATORIES

Volatile Organics and Phthalate Esters:

Soils were extracted by a method similar to EPA SW-846 Method 5020.

1ml Iso-octane was addedThe soil was mixed with lOZ Sodium Sulfate.

Chlorobenzene was used as an internal standard. Theto this mixture.

mixture was then heated so as to force the volatile organics from the

1ml of the Iso-octane sample was injectedsoil into the Iso-octane.
Flame Ionizationinto a Gas Chromatograph fitted with capillary columns.

Detection was utilized for Aromatic Volatile Organics. Electron Capture

Detection was utilized for Chlorinated Volatile Organics and Phthalate

Esters.

The test results are summarized in six reports (Reports 1 through 6)

in the following pages.

Report 1 Includes the project parameter list results for a composite

background sample (composited using equal parts by weight from each

location) and for the Level 1 samples from the exterior borings (LE

borings). Several high readings, notably chromium and lead, were found

determine which of the samples contained these higher contaminant levels.

additional selected tests were performed on the individual background

samples as Included in Report 2. These test results did not indicate the

higher contaminant levels and this difference in findings is attributed

to different findings for different segments of the individual soil

samples It was concluded that the composite sample contained a limited

contaminated soil zone which was localized and did not appear again in

the sample segments tested and Included in Report 2.

SOUTHWESTERN LABORATORIES

B-3

in the composite background sample. As a result of this finding and to



SOUTHWESTERN LABORATORIES

The bottom samples in the LE-borings (Level 4) were also analyzed for

These results are also included in Reportthe project parameter list.

2.

Report 3 includes results of a PCB finding that appeared during the

Gas Chromatograph analysis on the sample from Level 4 in Boring LE-

PCB’s were not detected in the remaining samples.1.

Report 4 contains the results for the project list parameters for Level

1 in the interior borings (LI borings).

Results of project list parameter tests for selected samples from greater

depths in interior Borings LI-4 and LI-7 and from intermediate depths

in exterior Boring LE-2 are included in Report 2.

Report 6 Includes results of ignitability and reactivity characteristic

tests for one selected sample.

Following these reports are a discussion of our in-house QA/QC Program

and copies of our laboratory worksheets for blank, spike and duplicate

sample tests.

SOUTHWESTERN LABORATORIES

B-4



SOUTHWESTERN LABORATORIES, INC.

January 6, 1986 Report 1File No.

9/17/85Date received:

Identification:
Depth in LE Borings)Background LE-3LE-2LE-1Composite

*.01

Respectfully submitted.

SOUTHWESTERN iABO^ioRIEa INC

P®*"* Irene C. Hadley

ORIEa INC.

*.l 
*.l 
*.l

Analysis of Soil
Southwestern Laboratories-Geotechnical Division
Attn; Bruce Bailey

Report of:

Reported to:

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Box 224227 • 2575 Lone Star Drive • Dallas, Texas 75264 • 214/631-2700

Arsenic (ppm) 
Barium (ppm) 
Cadmium (ppm)
Chromium (ppm 
Lead (ppm)
Selenium (ppm)
Silver (ppm) 
Nickel (ppm) 
Zinc (ppm)Mercury (ppm)
Endrin (ppb) 
Lindane (ppb) 
Methoxychlor (ppm) 
Toxaphene (ppb)
2,4-D (ppm)
2,4,5-TP Silvex (ppm)
Benzene (ppm)
Xylene (ppm)
Bis-2Ethyl Hexyl Phthalate (ppm) -ButylBenzalPhthalate (ppm). 
Carbon Tetrachloride (ppm) 
Cis-l,3-dichloropropylene (ppm)
Cyclohexane (ppm) 
Diethyl Phthalate (ppm) 
Dl-n-butyl Phthalate (ppm)
Dl-n-octyl phthalate (ppm) 
Ethyl Benzene (ppm) 
Methylene Chloride (ppm) 
Naphthalene (ppm)
1,1,2-Trichloroethane (ppm) 
pH
* None detected, less than

Distribution of report:
3c-Southwes tern Laboratories/Geotech

Trade Waste Lagoon Closure; GM Arlington Plant 
Level 1 (5*

1/6/86
-issued Report

“®*’* Irene C. Hadley ey
Ub. No.D-23758^1 Assistant tUnaser. Analytical S.rvlc
Sample* ere discarded 30 day* after reports are mailed unless prior arrangements are made in writing. A storage fee will apply on sample* held over 30 day*.
Our letten and teooru are for the exchisive use of the client to whom they are addressed. The use of our name must receive our prior written approval Our
• '___ S a ___ ____________________•_«___ ______________ a U -.-li... J!____Si . * • • • •

*.l 
*.l 
*.l 

*.01

1.7
.2

.23
26.3
16.3 
*.l

*.01
.85 

2.74 
*.05 
*.2 
*.4 
*.l 
*.5 
*.l 

*0.1
*.5

*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7

*.l
1.7
.01 

*.05 
*.01
*.l 

*.01 
.08
.14 

*.05 
*.2
*.4 
*.l 
*.5 
*.l 

*.01 
. *.5

*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.4

*.l
.4

.02 
*.05 
*.01
*.l 

*.01 
*.05 
*.01 
*.05
*.2
*.4 
*.l 
*.5 
*.l 

*.01 
*.5
*.l 
*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.7

*.l
.4

.01 
*.05 

.20 
*.l
.13 
.14 

*.01 
*.05
*.2
*.4 
*.l 
*.5 
*.l 

*.01 
*.5 
*.l 
*.l 
*.l 

*.01
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.5



SOUTHWESTERN LABORATORIES, INC.

January 6, 1986 Report 1File No.

Report of: Analysis of Soil
Reported to:

9/17/85Date received:

Identification:

LE-6LE-5

*^01

Respectfully submitted.

fC.

Our letten and reporu are for the Mcluiive use of the client to whom they are addresseiL The use ol our name must recehre mr prior written approviL Our

Southwestern Laboratories-Geotechnical Division
Attn: Bruce Bailey

• Irene C. Hadle^^^'
Assistant Manager, Analytic

*.2 
*.4 
*.l 
*.5 
*.l

Trade Waste Lagoon Closure; OI Arlington Plant 
Level 1 (5’ Depth in LE Borings)

LE-4

SOUTH^yESTERN LABORATt^IES.

Arsenic (ppm) 
Barium (ppm)
Cadmium (ppm)
Chromium (ppm
Lead (ppm)
Selenium (ppm)
.’■liver (ppm)
Nickel (ppm)
Zinc (ppm)
Mercury (ppm)
Endrin (ppb)
Lindane (ppb)
Methoxychlor (ppm) 
Toxaphene (ppb)
2,4-D (ppm)
2,4,5-TP Sllvex (ppm) 
Benzene (ppm)
Xylene (ppm)
Bis-2Ethyl Hexyl Phthalate (ppm) 
-ButylBenzalPhthalate (ppm) 
Carbon Tetrachloride (ppm)
Cls-1,3-dichloropropylene (ppm)Cyclohexane (ppm)
Diethyl Phthalate (ppm)
Di-n-butyl Phthalate (ppm)
Di-n-octyl phthalate (ppm) 
Ethyl Benzene (ppm) 
Methylene Chloride (ppm) 
Naphthalene (ppm)
1,1,2-Trichloroethane (ppm) 
pH
* None detected, less than

Distribution of report:
3c-Southwestern Laboratories/Geotech

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Box 224227 • 2575 Lone Star Drive • Dallas. Texas 75264 • 214/631-2700

*.5
*.i 
*.l

1/6/86
Re-issued Report

*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7,5

002Lab No D-23758-2 /edr Assistant Manager, Analytical Servlci
Samples are discarded 30 days after reports are mailed unless prior arrangements are made in writing. A storage fee will apply on samples held over 30 days;

*.l
.5

*.01 
*.05 
*.l

.2
*.01

.12
*.01 
*.05 
*.2
*.4 
*.l
*.5 
*.l 

*.01
*.5
*.l
*.l 
*.l 

*.01
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.5

.2
1.7 

*.01 
*.05
*.l

.3 
.03 

*.05 
.53 

*.05

*.01 
*.5 
*.l 
*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.8

*.l
*.l 

*.01 
*.05 
*.l
*,1
.01 

*.05 
*.01 
*.05 
*.2 
*.4 
*.l 
*.5 
*.l



SOUTHWESTERN LABORATORIES, INC.

Report 2January 6» 1986 File No.

Report of: Analysis of Soil
Reported to:

9/17/83Date received:

Identification:

B-1 B-2 B-3 B-4 B-5 B-6

*.l *.l *.l *.l
3.0 1.2 1.1 1.0*.l .1

*.01 *.01 *.01 *.01*.01 *.01
*.05 *.05 *.05 *.05 *.05

*.l*.l *.l *.l *.l
.14 .20 *.05 .06*.05
.04 .01 *.01 *.01 .02
*.l *.l *.l*. 1 *. 1
*.l *.l *.l *.l *.l *.l
*.l *.l*.l *.l *.l

* None detected, less than

Respectfully submitted.

SOUTHWESTERN LABORATORIES, INC.

Our letten and reports^ are the exdujwe use of the client to whom they are addreued. The use of our name most receive our prior w.-ittcn aprrovak Our

003
Lab. No. 0-23985" 1 /edr

*.l 
*.l
7.4

.09

.03 
*.l

*.l
*.l
7.5

*.l
*.l
7.0

*.l 
*.l
*.1
6.9

*.l
*.l
7.2

*.l
*.l
7.1

Trade Waste Lagoon Closure
Background

Southwestern Laboratories-Geotechnical Division
Attn: Bruce Bailey

Arsenic (ppm)
Barium (ppm)/
Cadmium (ppm)
Chromium (ppm)
Lead (ppm)
Nickel (ppm)
Zinc (ppm)
Bis-2Ethyl Hexyl Phthalate (ppm)
ButylBenzalphthalate (ppm)
Diethyl Phthalate (ppm)
Dl-n-butyl Phthalate (ppm)
Di-n-octyl Phthalate (ppm)
pH

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Box 224227 • 2575 Lona Star Drive • Dalias. Texas 75264 • 214/631-2700

Distribution of report:
3c-Southwestern Laboratories-Geotech

Irene C. Hadley
Assistant Manager, Analytical Service:

Sample* are discarded 30 day* after report* are mailed unless prior arrangement* are made in writing. A storage fee will apply on samp held over 30 day*.

1/6/86
Re-issued Report

*.05
.3



SOUTHWESTERN LABORATORIES, INC.

Report 2File No.

Report of: Analysis of Soil
Reported to:

9/17/85Date received:

Identification:

LE-5 LE-6LE-4LE-1 LE-3

*.l

*.l

*.01
7.1

Respectfully submitted.

SOUTHWESTERN LABORATORIES, INC.

Our leticn and reports are for the exckisive use of the client Io whom they are addieiied. The use of our name must receire our prior written approtraL Our

*.l 
*.l 
*.l

*.l 
. *.l

Irene C. Hadley
Assistant Manager, Analytical Service

January 6, 1986
*1

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Box 224227 • 2575 Lone Star Drive • Daflas. Texas 75264 • 214/631-2700

Trade Waste Lagoon Closure
Level 4 (16' Depth In LE Borings)

LE-2

1/6/86
■-■ Re-Issued Report

Southwestern Laboratorles-Geotechnical Division
Attn; Bruce Bailey

Arsenic (ppm) 
Barium (ppm) 
Cadmium (ppm) 
Chromium (ppm 
Lead (ppm)
Selenium (ppm) 
Silver (ppm) 
Nickel (ppm) 
Zinc (ppm)
Mercury (ppm)
Endrin (ppb) 
Lindane (ppb)
Methoxychlor (ppm)
■'.'.-^xaphene (ppb) >-D (ppm)
-,-4,5-TP Sllvex (ppm)
Benzene (ppm)
Xylene (ppm)
Bls-2Ethyl Hexyl Phthalate (ppm) 
-ButylBenzalPhthalate (ppm) 
Carbon Tetrachloride (ppm) 
Cis-1,3-dlchloropropylene (ppm) Cyclohexane (ppm) 
Diethyl Phthalate (ppm)
Dl-n-butyl Phthalate (ppm) 
Dl-n-octyl phthalate (ppm) 
Ethyl Benzene (ppm) 
Methylene Chloride (ppm) 
Naphthalene (ppm)
1,1,2-Irlchloroethane (ppm)
pH .
* None detected, less than

Distribution of report:
3c-SouChwestern Laboratories/Geotech

*.l 
.2

*.01 
*.05

.1 
*.l

*.l
.8

*.01 
*.05 
*.l

.1
*.01 
*.05 
*.01 
*.05 
*.2
*.4 
*.l 
*.5 
*.l 

*.01 
*.5 
*.l 
*.l 
*.l 

*.01 
*.l
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.3

*.01 
*.05 
*.01 
*.05 
*.2
*.4 
*.l 
*.5 
*.l 

*.01 
*.5 
*.l 
*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.3

*.01 
*.05 
*.l 
*.l 

*.01 
*.05 
*.01 
*.05 
*.2
*.4 
*.l 
*.5 
*.l 

*.01 
*.5 
*.l 
*.l 
*.l 

*.01
*.l 
*.l 
*.l 
*.l 
*.l 
*.l
*.l 
*.l 

*.01
7.2

*.l 
*.5 
*.l 

*.01 
*.5

*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l

*.l
.6 

*.01 
*.05

.1

.2
*.01

.09 
*.01 
*.05 
*,2 
*.4 .

*.l
2.1 

*.01 
*.05

.2

.2 
*.01 
*.05

.11 
*.05 
*.2
*.4 
*.l 
*.5 
*.l 

*.01 
*.5 
*.l 
*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.4

*.l
.4 

*.01 
*.05

.2

.2 
*.01 
*.05 

.01 
*.05 - 
*.2 
.*.4 
*.l 
*.5 
*.l 

*.01 
*.5 
*.l 
*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.3

003
Lab. No.D-23985-2
Samples are disevded 30 days after reports are mailed unless prior arrangements are made in writing. A storage fee will apply on samples held over 30 days.



SOUTHWESTERN LABORATORIES, INC.

Report 3October 24, 1985 File No.

Report of; Analysis of Soil
Reported to:

Date received: 9-17-85

Identification: Trade Waste Lagoon Closure; Level 16', LE-1

Analyst: ML

Distribution of report: 3c-SWL-Geotechnlcal Division Respectfully submitted.

SOU
V 

nrnduetB.

UTHWES'

Southwestern Laboratories, Inc.
Attn; Mr. Bruce Bailey

Gas Chromatograph analysis of this sample Indicated the presence of 
polychlorinated biphenyl (PCB). Subsequently, the sample was extracted 
and specifically analyzed for PCB content. The sample contained 3ppm
PCB. Please note that PCB's were not detected In the other LE samples 
analyzed.

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Box 224227 • 2575 Lone Star Drive • Dallas. Texas 75264 • 214/631-2700

Assistant Manager, Analytic

ITERN LABORATORIES, INC.

002
Lab. No. D-23985 /cll
Simples ire discarded 30 days after reports ate mailed unless prior arrangements are made in writing. A storage fee will apply on samples held over 30 days. 
Our letten and reports are for the exckisive use of the client to whom they are addressed. The use of our name must receive our prior written approval. Our 
letten and reports apply to the sample tested and/or inspected, and are not necessarilv indicative of the Dualities of aimarenilv identical at similar



SOUTHWESTERN LABORATORIES, INC.

December 9, 1985 Report 4File No.
Report of: Analysis of Soil
Reported to:

Date received: 12/4/85; Delivered by Bob Sneed
Identification:

LI-1 LI-2 LI-4 LI-5LI-3

Respectfully submitted.

SOUTH iTERN LARO

Our letter* and report* are for the exclusive use of the client to whom they are addressed. The use of our name must receive our mior written n...

Lab. No. D-24210-1 /edr

Southwestern Laboratories-Geotechnical Division
Attn: Bruce Bailey

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Box 224227 • 3575 Lone Star Drive • OaOas. Texas 75264 • 214/631-2700

Trade Waste Lagoon Closure ,
Level I • ■

Arsenic (ppm) 
Barium (ppm)
Cadmium (ppm)
Chromium (ppm)
Lead (ppm)
Selenium (ppm)
Silver (ppm) 
Nickel (ppm)
Zinc (ppm)
Mercury (ppm)
Endrin (ppb) 
Lindane (ppb) 
Methoxychlor (ppm) 
Toxaphene (ppb)
2,4-D (ppm)
2,4,5-TP Silvex (ppm) 
Benzene (ppm)
Xylene (ppm)
Bis-2Ethyl Hexyl Phthalate (ppm) 
-ButylBenzalPhthalate (ppm) 
Carbon Tetrachloride (ppm)
Cis-l,3-dichloropropylene (ppm)Cyclohexane (ppm) 
Diethyl Phthalate (ppm)
Dl-n~butyl Phthalate (ppm) 
Di-n-octyl phthalate (ppm) 
Ethyl Benzene (ppm) ,
Methylene Chloride (ppm) 
Naphthalene (ppm)1,1,2-Trichloroethane (ppm) 
pH
* None detected, less than

Distribution of report:
3c-S outhwes tern Laboratories/Geotech

■^rene C. Hadley
Assistant Manager, Analytical Servic

Samples are discarded 30 days after reports are mailed unless prior airangemenu are made in writing. A storage fee will apply on samples held over 30 day*.

*. 1 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.0

0.1
0.4 

*0.01
*0.05

0.3
,0.1 

*0.01
0.07
0.05 

*0.05 
*.2 

*4.0 
*.l 

*5.0 
*.l 

*.01-
*.5
*.l 
*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l
*.l
*.l 
*.l 

*.01
6.6

*0.1
0.6 

*0.01 
*0.05

0.3
*0.1 

*0.01 
*0.05
0.06 

*0.05 
*.2

*4.0 
*.l 

*5.0 
*.l 

*.01 
*.5 
*.l 
*.l 
*.l 

*.01

0.1
0.1 

*0.01 
*0.05

0.2
0.1 

*0.01
0.06
0.05 

*0.05 
*.2 

*4.0 
*.l 

*5.0 
*.l 

*.01 
*.5 
*.l 
*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l
*.l 
*.l 

*.01
6.9

*0.1
5.9 

*0.01 
*0.05

0.2
*0.1 

*0.01
0.29
0.56 

*0.05
*.2

*4.0
*.l

*5.0 
*.l 

*.01
*.5
*.l
*.l
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.T 
*.l 

*.01
7.0

0.1 
*0.1 

*0.01
0.08
0.05 

*0.05 
*.2 

*4.0 «
*.l 

*5.0 
*.l 

*.01
*.5 
*.l 
*.l 
*.l 

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l
*.l 
*.l 

*.01
7.2

0.1
0.3

0.01
*0.05



SOUTHWESTERN LABORATORIES, INC.

December 9, 1985

Date received:

Identification:

LI-6 LI-7 LI-8 LI-9

Respectfully submitted.

SOUJHAVESTERN L

Samples are dbearded 30 days after reports are mailed unless prior arrangements are made in writing. A storage fee will apply on samples held over 30 days. 
Our snd rMAftt are for Ih* u<d« nf th* client tn whAm th**/Th- ..... _______________________________ :_____

Report of:
Reported to:

Per: jrene C. Hadley 0
Assistant Manager, Analytical Servic

12/4/85; Delivered by Bob Sneed
Trade Waste Lagoon Closure > 
Level 1

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Box 224227 • 2575 Lone Star Drive • Daflas. Texas 75264 • 214/631-2700

Arsenic (ppm) 
Barium (ppm) 
Cadmium (ppm)
Chromium (ppm
Lead (ppm)
Selenium (ppm) 
Silver (ppm) 
Nickel (ppm)
Zinc (ppm)
Mercury (ppm)
Endrin (ppb) 
Lindane (ppb) 
Methoxychlor (ppm) 
Toxaphene (ppb)
2,4-D (ppm)
2,4,5-TP Silvex (ppm) 
Benzene (ppm)
Xylene (ppm)
Bls-2Ethyl Hexyl Phthalate (ppm) 
-ButylBenzalPhthalate (ppm) 
Carbon Tetrachloride (ppm) 
Cls-l,3-dichloropropylene (ppm)
Cyclohexane (ppm) 
Diethyl Phthalate (ppm)
Di-n-butyl Phthalate (ppm) 
Di-n-octyl phthalate (ppm) 
Ethyl Benzene (ppm) 
Methylene Chloride (ppm)
Naphthalene (ppm)
1,1,2-Trichloroethane (ppm) 
pH
* None detected, less than

Distribution of report:
•3c-Southwestern Laboratories/Geotech

Analysis of Soil
Southwestern Laboratories-Geotechnlcal Division
Attn: Bruce Bailey

Lab. No.D-24210-2 /edr

File No (Continued)

0.1
0.1 

*0.01 
*0.05

0.1 
*0.1 

*0.01
0.07
0.03 

*0.05 
*.2

*4.0 
*.l 

*5.0 
*.l 

*.01
*.5
*.l 
*.l 
*.l 

*.01 
*.l
*.l 
*.l
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.0

*0.1
6.6 

*0.01 
*0.05

0.2
*0.1

*0.01
0.15
0.36 

*0.05 
_ *.2 
*4.0
*.l 

*5.0 
*.l

*.01
*.5
*.l
*.l
*.l

*.01 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
6.9

*0.1
0.3 

*0.01 
*0.05

0.2
*0.1 

*0.01
0.13
0.05 

*0.05 
*.2 

*4.0 
*.l 

*5.0 
*.l 

*.01 
*.5 
*.l ■ 
*.l 
*.l 

*.01
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 
*.l 

*.01
7.1

*0.1
*0.1

*0.01 
*0.05 
*0.1
*0.1 

*0.01
0.08
0.01 

*0.05
*.2 

*4.0 
*.l 

*5.0 
*.l 

*.01
*.5
*.l 
*.l 
*.l 

*.01
*.l
*.l 
*.l
*.l
*.l
*.l
*.l 
*.l 

*.01
7.0



SOUTHWESTERN LABORATORIES, INC.

Report 5December 9, 1985 File No.

Report of: Analysis of Soil
Reported to;

Date received: 12/4/85; Delivered by Bob Sneed
Trade Waste Lagoon ClosureIdentification:

Respectfully submitted.

Our letten and reporu are for the cxckishre use of the client to whom they are addressed. The use of our name must receive our prior written approval Our

Distribution of report:
3c-Southwestern Laboratories/Geotech

Arsenic (ppm)
Barium (ppm)
Cadmium (ppm)
Chromium (ppm)
Lead (ppm)
Selenium (ppm)
Silver (ppm)
Nickel (ppm)
Zinc (ppm)
Mercury (ppm)
Endrin (ppb)
Lindane (ppb)
Methoxychlor (ppm)
Toxaphene (ppb)
2,4-D (ppm)
2,4,5-TP Silvex (ppm)
Benzene (ppm)
Xylene (ppm)
Bis-2Ethyl Hexyl Phthalate (ppm) 
-ButylBenzalPhthalate (ppm)
Carbon Tetrachloride (ppm)
Cis-1,3-dichloropropylene (ppm) Cyclohexane (ppm)
Diethyl Phthalate (ppm)
Dl-n-butyl Phthalate (ppm)
Di-n-octyl phthalate (ppm)
Ethyl Benzene (ppm)
Methylene Chloride (ppm)
Naphthalene (ppm)
1,1,2-Trichloroethane (ppm) 
pH

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Sox 224227 • 2575 Lone Star Drive • Dallas. Texas 75264 • 214/631-2700

Southwestern Laboratorles-Geotechnical Division
Attn: Bruce Bailey

SOUTHWESTERN LABORATORIES. INC.

Lab No 0-24210-3 /cHr Assistant Manager, Analytical Servlc
Samples are discarded 30 days after reports are mailed unless prior arrangements are made in writing. A storage fee will apply on samples held over 30 days.
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SOUTHWESTERN LABORATORIES, INC.

Report 6December 20, 1985 File No.

Analysis of SoilReport of:

Reported to:

Date received: 12/4/85; Delivered by Bob Sneed

Reactivity:
Flash-Point (ASTM D-98/80). greater than 150’.-
Non-reactive with water.
Non-explosive when mixed with water

Contains less than 5 mg/Kg Sulfide.
Contains less than 5 mg/Kg Cyanide.

Does not detonate or explode when heated.

Respectfully submitted.

SOJ ITER] ABO ORI ; INC.

ferr

Southwestern Laboratories-Geotechnical Division
Attn: Bruce Bailey

When mixed with water, does not generate toxic gases, vapors, or 
fumes of a sufficient quantity to present a danger to human health 
or the environment.

Construction materials testing, analytical chemistry and geotechnical engineering 
P.O. Box 224227 • 2575 Lone Star Drive • OaRas. Texas 75264 • 214/631-2700

Identification: Trade Waste Lagoon Closure
LI-7 and LI-8, Level 1

Distribution of report:
3c-Southwestern Laboratories-Geotech

!ne C. Hadley
Ub. No. D-24210 /edr Assistant Manager, Analytical Servic
Simple* ire diiearded 30 day* after reports are mailed unless prior arrangements are made in writing. A storage fee will apply on samples held over 30 days.
Our letters and reports we for the exclusive use of the client to whom they are addressed. The use of our name must receive our prior written approvaL Our
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Laboratory Worksheets
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Southwestern Laboratories, Dallas, QA/QC Program

Houston • Oaltas • Fort Worth • Beaumont • Texas City • Texarkana • Midland 
San Anconio • Shreveport • Monroe • Bio Granda Vallay • Little Bock

SOUTHWESTERN LABORATORIES 
Dalias Division

The Southwestern Laboratorles-Dallas QA/QC report form Is 
completed Immediately following the completion of an analysis. 
QA/QC performance records are maintained on file.

Materials, environmental and geotechnical consultation, fundamental testing and analytical services 
P.a. Box SSdSS7 • aS75 Lone Star Ortva • Dallae. Texas 7Sa&4 • 31^/631-3700 Metro 363-1133

The Southwestern Laboratorles-Dallas Analytical Services
Quality Assurance (QA)/ Quality Control (QC) program is utilized 
in order to Insure the reliability of analytical data. The purpose 
of QA/QC is to monitor the accuracy and precision of results obtained 
and reported.

Various Instruments utilized in analyses are calibrated 
on a regular basis. A record of said calibration is maintained 
in a log book or kept on file.

In order to verify the precision of methods, a minimum of ten 
percent of all samples are duplicated. A blank (zero percent) and 
a spike (known percent) are analyzed with each set of samples. An 
applicable standard is yun with each set of samples. More than one 
standard may be required if several compounds are to be quantitated. 
When relevant, method of standard additions is performed.
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Reference 12

Conference Other(Specify)
From; Date:

5/24/89
Raymond Wayne, FIT Hydrologist

Time:
1:40 PM

G. M. Assembly - PA (TXD008018004)SUBJECT;
SUMMARY OF COMMUNICATION
His utility serves drinking water to the entire area within four miles of
the site except for that portion supplied by the City of Grand Praire

He will send me a map of his service area near theWater Department.
site.
Arlington obtains their water supply from:
1) Cedar Creek Reservoir
2) Richland Chambers Reservoir
3) Village Creek Watershed
4) One well aproximately 5 to 6 miles south of the site
He doesn't know if anyone has their own drinking water wells with 4 miles of
site.
Arlington serves approximately 70,000 connections.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

1

RECORD OF 
COMMUNICATION

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

INFORMATION COPIES 
TO:

TO: John Wankum 
Utility Engineer, 
Water Department, 
City of Arlington, TX

(817) 275-5931

(Record of Item Checked Below)
X Phone Call Discussion Field Trip



Reference 13

Conference Other(Specify)
From:

Time:
3:30 PM

G. M. Assembly - PA (TXD008018004)SUBJECT:
SUMMARY OF COMMUNICATION
Within 4 miles of the site, the Grand Prairie Water Department serves
drinking water to those areas not served by Arlington. There are no other
utilities serving the area and he does not know of any domestic drinking
water wells. The two utilities border approximately 1 mile east of Highway
360.
His utility serves approximately 28,000 connections. The service network
is completely interconnected. They buy water from Fort Worth (lOX of supply)
and Dallas (40X of supply). Grand Prairie has 11 drinking water wells
providing 50^ of the supply. The nearest wells are 5 miles due east of
the site and 5 miles southeast of the site.
He drives near the site on a regular basis and knows of no agricultural
land (cropland) within 4 miles of the site.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

RECORD OF 
COMMUNICATION

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

INFORMATION COPIES 
TO:

Date:
5/24/89/?u/

Raymond Wayne, FIT Hydrologist

(Record of Item Checked Below)
X Phone Call Discussion Field Trip

TO: Wilburn White 
Utility Supervisor, 
Water Department 
City of Grand Prairie, 
TX (214) 660-8164



Reference 14

Discussion 
Conference Other(Specify)

From: Date:
5/25/89

Time:
11:30 AM

SUBJECT; G. M. Assembly - PA (TXD008018004)
SUMMARY OF COMMUNICATION
There are no critical habitats for federally listed endangered species
within 4 iriinlles of the site.
There may be sensitive environments within 4 miles of the site. I would
have to send him a copy of my map with the 4 mile radius and he will check
his maps for sensitive environment designations.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

(Record of Item Checked Below)
X Phone Call Discussion Field Trip

TO; Joe Johnston, 
Biologist Ecological 
Services, United States 
Fish & Wildlife Service 
Fort Worth, Texas

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

RECORD OF 
COMMUNICATION
(817) 334-2961

INFORMATION COPIES
TO;

Raymond Wayne, FIT Hydrologist



Reference 15

Conference Other(Specify)
From: Date:

5/24/89
Time:

2:30 PM
SUBJECT: G. M. Assembly - PA (TXD008018004)
SUMMARY OF COMMUNICATION
There are about 8 to 12 air permits for this site. The permits relate
to an area or activity (auto painting, final repair painting, incinerator.
etc.).
He has been to the site and is familiar with the facility for the last

He is not aware of any major problem at the facility. Theretwo years.
was a situation where primer surfacer (chemical used to help bond primer
paint to metal surfaces) was over the required limit, but was below required
limits when retested.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

RECORD OF 
COMMUNICATION

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

INFORMATION COPIES
TO:

Raymond Wayne,, FIT Hydrologist
TO: Eddy Mack
Engineering Assistant, 
Texas Air Control Board 
Region 8, Fort Worth, 
Texas (817) 732-5531

(Record of Item Checked Below)
X Phone Call Discussion Field Trip



Reference 16

X Phone Call 
Conference Other(Specify)

From; Date:
5/5/89

Raymond Wayne, FIT Hydrologist Time;
l;20 PM

G. M. Assembly - PA (TXD008018004)SUBJECT:
SUMMARY OF COMMUNICATION
RCRA Part B Application requested 5/15/84.
Part B not submitted because the drum storage area and surface impoundment
were closed.
Part A Application withdrawn by G.M. on 6/18/87.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

RECORD OF 
COMMUNICATION

(Record of Item Checked Below)
Discussion Field Trip

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

TO: Wilma Stevenson 
Administrative
Technician,
Information and
Technical Services 

Texas Water Commission 
Austin, Texas

(512) 463-8174

INFORMATION COPIES 
TO:



Reference 17

Conference Other(Specify)
From: Date:

5/25/89»

Time:
1:15 PM

SUBJECT: G. M. Assembly - PA (TXD008018004)
SUMMARY OF COMMUNICATION
The area within 4 miles of the site is highly urbanized. They last worked
near the site in 1979.
The agricultural land within 4 miles of the site is pasture, hay producing
and graze land. There are no crops used for direct human consumptionr

grown within 4 miles of the site.
Water for the agricultural land comes from rainfall. The land is not
usually irrigated.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

RECORD OF 
COMMUNICATION 
(817) 334-4685

INFORMATION COPIES
TO:

Raymond Wayne, FIT Hydrologist
TO: Sid Ricks 
Conservation Officer 
United States Soil 
Conservation Service, 
Fort Worth, Texas

(Record of Item Checked Below)
X Phone Call Discussion Field Trip



Reference 18

Conference Other(Specify) 1 of 2
Date:From:

5/15/89
Raymond Wayne, FIT Hydrologist

Time:
3:00 PM

SUBJECT: G. M. Assembly - PA (TXD008018004)
SUMMARY OF COMMUNICATION
He worked in his department for 10 years and is familiar with G.M.
G.M. has a written permit to discharge treated wastewater into the Arlington
sanitary sewer system. The permit specifies water quantity and quality
standards. The permit process began in 1972 (Clean Water Act). G. M.
received a permit at that time. Since 1972, the permit requirements have
been tightened. G. M. has been in compliance with permit standards ("they
have a very good record"). If minor problems were identified, they were
corrected.
Process liquids, and surface water runoff from process areas, flow into the
treatment system at G. M. and into the sanitary sewer system. G. M. has
an effective surface water runoff containment system for its hazardous

Surface water runoff from non-process areas flow into thewaste areas.
"Any hazardous waste getting into the storm sewer systemstorm sewer system.

would be the result of an accidental spill, and not routine facility
operations".
The storm sewer system is overseen by the Arlington Health Department.
Steve Rothwell (817/459-5900, Ext. 7063) investigated the recent fuel oil
spill to the storm sewer system at the site.
Storm water from G. M. enters the sewer system, is mixed with storm water
from other sources (including industrial facilities), and flows north to

TO: Craig Powell, 
Senior Pollution 
Control Officer 
Water Dept.

City of Arlington, TX

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

RECORD OF 
COMMUNICATION 
(817) 459-5900

INFORMATION COPIES 
TO:

(Record of Item Checked Below)
X Phone Call Discussion Field Trip



Reference 18 Continued

Conference Other(Specify) 2 of 2
From; Date:

5/25/89
Time;

3:00 PM
SUBJECT: G. M. Assembly - PA (TXD008018004)
SUMMARY OF COMMUNICATION
a lake at Six Flags Park. The conduit is mostly an open, concrete-lined
ditch. The lake discharges (overflow spillway) into Johnson Creek.
G. M. is storing contaminated ground water (from the oil spill) on-site
and proposes to process it in its wastewater treatment facility for eventual
discharge to the Arlington sanitary sewer system.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

RECORD OF 
COMMUNICATION

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

TO; Craig Powell
(817) 459-5900 
(Continued)

INFORMATION COPIES 
TO:

Hu/
Raymond Wayne, FIT Hydrologist

(Record of Item Checked Below)
X Phone Call Discussion Field Trip
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Larry R. Soward, Executive Director

1

June 18, 1987

I

1

Re; 

Dear Mr. Tunstall;
I

submitted for the purpose of withdrawing the hazardous waste permit 
application from further consideration in accordance with theexclusion claimed.

yJXlXJ 15
W;ok ''PR 2 01989

DiSTRICP 4

I' f1 I' I..’ St ,f..r • Allslii: I. x.l-VK/I I • Al. a Cm.Ii' 'll:’ ■I<>t ' M’H

Russell S. Kimble, Chief
Reports and Management Section 
Hazardous and Solid Waste Division

Application No. 10411
Registration.No. 3OJA? 
U.S. EPA I.D. No. TXD008018004

Paul Hopkins. Chairman

Ralph Roming, Commissioner 

John O. Houchins, Commissioner

C. Martin Wilson III, General Counsel 

James K. Rourke, Jr., Chief Examiner 

Mary Ann Hefner, Chief Clerk

Mr. D.W. Tunstall
General Motors Corporation 
2525 East Abram Street 
Arlington, Texas 76010

v.e have reviewed Part A - Facility Background Infonnation for the 
above referenced site and also the Affidavit of Exclusion which was

*•'

should you have any questions regarding this matter, please do not 
hesitate to contact Ms. Wilma Varner of my staff at 512/463-7764.
Sincerely,

Based on our reviex^ of Part A and the Affidavit of Exclusion, the 
application for a hazardous waste permit has been withdrawn. We are 
retaining certain portions of the Part A for incorporation into your solid waste registration file.
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December 15, 1986

76011
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Texas Water Commission, District 4
203 James Collins Blvd.
Duncanville, Tx 75116-4818

Ron Lee
Personnel Director

cc: National Response Center
G.Giles, Production Manager 
R.Murday, Plant Engineer

!

!

ChevroletPontlacCanad^roup
Arlington Plant,

^^"^neral Motors Corporation
2525 East Abram Street 

x^ington, Texas76010J39G

Good Day,
An accidental discharge of paint thinner from our 

facility was reported to you Friday morning, December 5,
1986. This letter is simply to confirm and document the 
information which was provided to you at that time. 

Approximately 1500 gallons of virgin paint thinner, 
consisting of xylene, toluene and methyl ethyl ketone, was 
accidentally discharged between 5:00 and 5:30 am through an 
open valve located in our Paint Mix Building into an 
excavation approximately 10-15 foot west of Paint Mix. This 
excavation was about 5 foot deep and was dug in preparation 
for the construction of a road bed. The Paint Mix Building 
is detached from the assembly plant, and is located to the 
west of the assembly building. No injuries were incurred as 
a result of this incident.

250 - 350 gallons of the thinner was vacuumed out of the 
pit or collected from the floor of the Paint Mix Building. 
Around 21 cubic yards of soil was removed from the 
excavation and will be disposed of as hazardous waste. An 
unknown portion of the thinner was carried by a trade waste 
line through a primary treatment plant, the grit separator, 
and into the Waste Water Treatment Plant where it was 
contained.

The Texas Water Commission, as well as the National 
Response Center, were notified the morning of December 5. 
TWC visited the site around 11:00 the same day.

Please feel free to refer any questions concerning this 
incident to:

JoAnne M. Pritchard
CPC Arlington - General Motors Corp.
Safety Department
2525 E.Abram
Arlington, TX
817-649-6277-8

i icLD OPERATIC 
DISTRICT •!\.
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April 8, 1989
certified mail, return receipt

75116-4818

Good Day,

Our investigation reveals at this time that the source of 
the incident is an underground #2 fuel oil storage tank farm 
consisting of 6-48,000 gallon tanks used for emergency 
heating fuel. The preliminary assessment indicates that the 
condition may have occurred due to mechanical failures 
resulting in a tank overfill situation with an estimated 
release on-site in the 15,000 - 40,000 gallon range. Some of 
the materials seeped with ground water into an on-site storm 
drain leading to an interceptor station. From this 
interceptor it is estimated that approximately 100 gallons 
exited the property through a storm drain.

Texas Water Commission, District 4
203 James Collins Blvd.
Duncanville, TX

We were notified by city water officials at approximately 
10:00am on April 4, 1989 that oil was reported in storm 
sewers by TDC Corporation, located approximately 1 mile 
north of our property line. Our preliminary investigation 
identified the source as the storm sewers at the north end 
of our property. We immediately initiated containment and 
clean-up operations off-site and on-site through our own 
efforts and those of our contractors.

; • J;

0,---
JU APRIOB®

This letter is to confirm and document the information that 
was provided to you by telephone on April 4, 1989 regarding 
an accidental discharge of #2 fuel oil at the General Motors 
CPC Arlington Plant in Arlington, Texas. This incident was 
initially reported to your officer, Mr. Richard Clark on 
April 4, 1989 at approximately 12:25pm.

ChevroletPontlacCanada Group 
Arlington Plant 

General Motors corporation 
2525 East Abram Street 

Arlington, linas 760104390

The on-site storm drain and all off-site cleaning efforts 
are nearing completion. Daily reviews of the off-site areas 
and appropriate actions as needed will continue for a 
minimum of two weeks. As a precaution, all soil, foliage* 
absorbent materials, contaminated water/fuel etc. recovered 
from these areas is being disposed of as hazardous waste. 
Containment measures including trenching and sump wells have



■ I

X.

Robert Murday 
Plant Engineer

cc: National Response Center
Mr. Jack Mathews, Arlington LEPC 
Environmental Protection Agency, Region 6

In addition to our notification of TWC, the National 
Response Center (Petty Officer Sandahi, Report #4852, 
12:00 pn April 4, 1989) the EPA (Mr. Charles Gazda, 12:11 pn 
April 4, 1989} and the Arlington Local Emergency Planning 
Committee (Mr. Dougins Penlen, 10:40 am April 5, 1989) were 
notified. We are investigating ways to ensure that this 
incident does not reoccur.
Please feel free to refer any questions concerning this 
incident to:

JoAnne M. Pritchard
CPC Arlington - General Motors Corporation
2525 E. Abram Street
Arlington, Texas 76010
817-652-2376

been implemented at the tank farm. Two wells drilled on the 
tank farm are yielding fuel and water. This is being 
fractioned on-site. The fuel is being retained for future 
use and the water treated in our waste water treatment plant.

♦
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BAG500 BARBITURATES 340

HR: 3 HR: 3

NIOSH: AF 4550000
mw: 255.44DERIVATIVES OF BARBITURIC

ACID. I E.

OCT?KN BARNATY (CZECH)

HR: I

mv/-. 128.1

HX; J HR: 3

NIOSH: CA 8370000

af: Ba

HR: 3

NIOSH: CQ 8500000

mw: 221.40

S YN: BARIUM j\ZIDE. dry or containing less than 50% water (DOT)

BAGSOO 
BARBITURATES

BAH2S0 
BARIUM 
CAS: 7440-39-3 
DOT: 1399/1400/1854 

aw: 137.36

BAH750 
BARIUM ACETYLIDE
CAS: 12070-27-8 

mw: 161.35

Ignites on contact with vapors of water or ethanol in air. 
Incandescent reaction when heated with: hydrogen @ 
150°C; chlorine @ 140°C; bromine @ 130°C; iodine @ 
122°C: and selenium @ 150’C. See also BARIUM COM
POUNDS and ACETYLIDES.

SYNS:
ACETIC ACID, BARIUM SALT 
BARIUM DIACETATE

THR: Salts or derivatives of barbituric acid. They are cen
tral nervous system depressants and are used as hypnotics, 
sedatives and anesthetics. Usually administered orally. 
They are strongly habit forming. Several compounds includ
ing amo-, seco-, and pentabarbital are restricted chemicals. 
Their use can cause a reaction called barbiturism which is 
mailced by chills, headache, fever, and cutaneous eruptions. 
See BARBITAL SODIUM.

PROP: Silver-white, sltly lustrous, somewhat malleable 
metal. Mp: 725°, bp: 1640°, d: 3.5 @ 20°, vap press: 10 
mm @ 1049°.

BAHSOO
BARIUM ACETATE
CAS: 543-80-6
mf: C4H6O4*Ba

PROP: White crystals. Water-sol.

Reported in EPA TSCA Inventory. Community Right To 
Know List.

ACGIH TLV: TWA 0.5 mg/m’
DFG MAK: 0.5 mg/m’

DOT Classification: Some barium compounds are flamma
ble or explosive

THR: See BARIUM COMPOUNDS. Water and stomach 
acids solubilize barium salts and can cause poisoning. 
Symptoms are vomiting, colic, diarrhea, slow irregular 
pulse, transient hypertension, and convulsive tremors and 
muscular paralysis. Death may occur from a few hours to 
a few days. Half-life of barium in bone has been estimated 
at 50 days. Dust is dangerous and explosive when exposed 
to heat, flame, or chemical reaction. Violent or explosive 
reaction with water, CCI4; fluorotrichloromethane; trichlo
roethylene; and C2CI4. Incompatible with acids; C2CI3F3; 
C2H2FCI3; C2HCI3 and water; 1,1,2-trichloro trifluoro eth
ane; and fluorotrichloroethane. The powder may ignite or 
explode in air or other oxidizing gases. For further informa
tion, see Vol. 3, No. 4 of DPIM Report.

Repotted in EPA TSCA Inventory. Barium and its com
pounds are on the Community Right To Know List.

OSHA PEL: TWA 0.5 mg(Ba)/m^
ACGIH TLV: TWA 0.5 mg/fBalm’

DOT Classification: Class A Explosive; Label: Explosive
A and Poison

CODEN:g
MarJV# 29MAR77 
TXAPA9 22,150,72 
EQSSDX 1,1.75 
EQSSDX 1,1,75 
EQSSDX 1,1,75

SYNS:
BARBITAL
BARBITAL SODIUM
BARBITONE

TOXICITY DATA:
orl-rat LD50:921 mg/kg
ivn-mus LD50:11 mg/kg
orl-rbt LDLo:236 mg/kg
scu-rbt LDLo:96 mg/kg 
ivn-rbt LDLo: 12 mg/kg
Reported in EPA TSCA Inventory. Barium and its com
pounds are on the Community Right To Know List.

OSHA PEL: TWA 500 ppm
ACGIH TLV: TWA 0.5 mgfBaVm’

THR: Poison via ingestion, intravenous and subcutaneous 
routes. When heated to decomposition it emits acrid smoke 
and fumes. See also BARIUM COMPOUNDS.

BAG7S0
BARBITURIC ACID
mf: C4H4O3N2

PROP: Crystals or white to yellow-white powder, mp: 245°, 
bp: 260° (decomp).
THR: Mildly toxic. Irritating to skin, eyes and mucous 
membranes. An allergen. Has no hypnotic properties. Com
bustible.

mf: C2Ba

Barium and its compounds are on the Community Right 
To Know List.

BAIOOO
BARIUM AZIDE
CAS: 18810-58-7
DOT: 0224
mf: BaNg

PROP: Monoclinic prisms. Mp: -N2 @ about 120°, bp: 
explodes, d: 2.936.



CHJ250 3-CHLORO-2-FLUOROPROPENE 828

TXAPA9 28,442,74

EVHP AZ 46,127,82

FAATOF 5,760,85

EVHPAZ 31,171,79

HR: 3

mw: 94.52 FAATOF 5,760,85
SYN: 3-CHLORO-2-FLUORO-1-PROPENE

IRGGAI 24,127,67

AHBAAM 116,131,36

HR: 3

NIOSH: FS 9100000

mw: 119.37

ENVRAL 32,12,i3 
TOLED5 11,243,82 
TXAPA9 29,348,74

OSHA PEL: CL 50 ppm
ACGIH TLV: TWA 10 ppm; Suspected Carcinogen 
DFG MAK: 10 ppm (50 mg/m’)
NIOSH REL: (Waste Anesthetic Gases and Vapors) CL 2 

ppm/lH; (ChlOToform) CL 2 ppmZ60M

CODEN:
AIHAAP 23,95,62 
AIHAAP 23,95,62 
AIHAAP 23,95,62

CODEN:
MEIEDD 10,589,83 
MEIEDD 10,589,83

PROP: Colorless liquid; heavy, ethereal odor. Mp: -63.5°, 
bp: 61.26°, fp: -63.5°, flash p: none, d: 1.49845 @ 15°, 
vap press: 100 mm @ 10.4°, vap d: 4.12.

TOXICITY DATA: 
skn-rbt 10 mg/24H open MLD 
skn-ibt 500 mg/24H MLD 
eye-rbt 148 mg 
eye-rbt 20 mg/24H MOD 
oms-grh-ihl 562 mg/L 
sce-hmn:lym 10 mmol/L 
dnd-rat-ori 1 (imol/kg 
dns-mus-ipT mg/kg

CHJSOO
CHLOROFORM
CAS: 67-66-3 
DOT: 1888 
mf: CHCI3

TOXICITY DATA:
orl-rat LD50:280 mg/kg
ihl-rat LCLo: 1000 ppm/4H 
skn-rbt LD50:200 mg/kg

THR: Poison by ingestion and skin contact. Mildly toxic 
by inhalation. When heated to decomposition it emits very 
toxic fumes of F“ and Cr. See also CHLORINATED 
HYDROCARBONS, ALIPHATIC; and FLUORIDES.

TOXICITY DATA:
orl-mus LD50:3800 mg/kg
scu-mus LD50:2200 mg/kg
THR: Moderately toxic by ingestion and subcutaneous 
routes. When heated to decomposition it emits very toxic 
fumes of cr, F“, NO^^, Na2O and SO,. See other penilillin 
entries.

CHJ250
3-CHLORO-2-FLUOROPROPENE
CAS: 6186-91-0 NIOSH: UC 7700000
mf: C3H4CIF

RCRA WASTE NUMBER U044 
TCM
TRICHLOORMETHAAN (DUTCH)
TRICHLORMETHAN (CZECH)
TRICHLOROFORM 
TRICHLOROMETHANE 
TRICLOROMETANO (ITALIAN)

NCITR* NCI-CG-TR-
0,16

NCITR* NCI-CG-TR-
0,16

JNCIAM 5,251,45

SYNS:
-LOROFORME (FRENCH) 

LOROFORMIO (FTALIAN) 
FORMYL TRICHLORIDE 
METHANE TRICHLORIDE 
METHENYL TRICHLORIDE 
METHYL TRICHLORIDE 
NCI-CO2686 
R 20 (REFRIGERANT)

SYNS:
5.(3-(2-CHLORO-6-FLUOROPHE-

NYL)-S-METHYL-4-lSOXAZOLE-
CARBOXAMIDO)PENICILLANIC
ACID SODIUM SALT 

CULPEN

FLOXACILLIN SODIUM MONO
HYDRATE

FLOXAPEN
FLUCLOXACU-LIN SODIUM

MONOHYDRATE
STAPHYLEX

;;

NCITR* NCI-CG-TR-
0,16

VhKmV 5,160,i5

sce-mus-orl 200 mg/kg/4D-I
dnd-mam:lym 1 mmol/L
orl-rat TOLo: 1260 mg/kg (6-15D

preg):TER
ihl-rat TCLo:30 ppm/7H (6-15D

preg):TER
orl-mus TDLo:2115 mg/kg (3W

male/3W pre-5D post):REP
orl-rat TDLo: 13832 mg/kg/2Y-

C:CAR
orl-mus TDLo: 127 ffnlkgl92'H-

I:CAR
orl-rat TO :98 gm/kg/78W-I:

NEO
orl-mus TO : 18 gm/kg/17W-I:

NEO
orl-rat TO :7020 mg/kgr78W-I:

CAR
orl-rat TD :70 gm/kgr78W-I:

NEO
orl-mus TO : 24752 mg/kg/2Y-

C:ETA
orl-rat TO : 58968 mg/kg/2Y-C :

NEO
ihl-hmn TCLo: 10 mg/m^/I Y:

CNS,Gn’
ihl-hmn TCLo:5000 mg/m’/7M:

CNS
ihl-hmn LCLo:25000 ppm/5M
orl-hmn LDLo: 140 mg/kg
unr-man LDLo:546 mg/kg
orl-rat LD50:908 mg/kg
ihl-rat LCLo:8000 ppm/4H
orl-mus LD50:36 m^kg
ihl-mus LC50:28 g/m’
ipr-mus LD50:1484 mg/kg
scu-mus LD50:704 mg/kg
orl-dog LDLo: 1000 mg/kg
ihl-dog LC50:100 g/m’
ipr-dog LD50:1000 mg/kg
ivn-dog LDLo;75 mg/kg
ihl-cat LCLo:35000 mg/m’/4H 
orl-rbt LDLo;500 mg/kg
ihl-rbt LC50:59 gm/m’
scu-rbt LDLo: 800 mg/kg
orl-gpg LD50:820 mg/kg
ihl-gpg LCLo:20000 ppm/2H
ihl-frg LCLo:6000 mg/m’ 
ihl-mam LCLo:25000 ppm/5M

lARC Cancer Review: Animal Limited Evidence IMEMDT 
1,61,72; Human Limited Evidence IMEMDT 20,401,79; 
Animal Sufficient Evidence IMEMDT 20,401,79; NCI Car
cinogenesis Bioassay (gavage); Clear Evidence: mouse, rat 
NCITR* NCI-CG-TR, 1976. Repotted in EPA TSCA Inven
tory. EPA Genetic Toxicology Program. EPA Extremely 
Hazardous Substances List. Community Right To Know 
List.

TABIA2 3,231,33 
32ZWAA 8,275,74 
85DCAI 2,73,70 
JPFCD2 17,205,82 
AIHAAP 23,95,62 
ATSUDG 2,371,79 
PCOC** ,230,66 
TXAPA9 45,861,78 
JPETAB 123,224,58 
QJPPAL 7,205,34 
PCOC** -,230,66 
TXAPA9 10,119,67 
QJPPAL 7,205,34 
AHBAAM 116,131,36 
AEXPBL 97,86,23 
PCOC** ,230,66 
QJPPAL 7,205,34 
GISAAA 48(3),10,83 
FLCRAP 1,197,67 
AEXPBL 97,86,23 
AEPPAE 138,65,28

CODEN: 
AIHAAP 23,95,62 
28ZPAK -,27,72 
AIHAAP 37,697,76 
28ZPAK -,27,72 
MUREAV 113,467,83 
ENVRAL 32,72,83 
CBINA8 33,301,81 
TOLED5 21,357,84



4-CHLORO-N-FURFURYL-5-SULFAMOYLANTHRANIUC AOD CHJ750

HR: 3

mw: 140.51

HR: 3
SEUBO 24,111,84

mw: 102.95 NEIMAG 282,1413,70

ClC(:NH)N+H3Cr AIMEAS 103,1,85

CODEN:
UMRAQ 66,104,77 
MUREAV

(4),41,80 
ESKHA5 96,55,78 
TJADAB 31,401,85

THR: Reaction with perchloric acid forms highly explosive 
products. When heated to decomposition it emits toxic 
fumes of Cl“ and NO,. See also CHLORIDES.

CHJ599
CHLOROFORMAMIDINIUM CHLORIDE
CAS: 29671-92-9
mf: CH4CI2N2

NIOSH: CB 2625000 
mw: 330.76

SYNS:
AISEMIDE
ALUZINE
5-<AMINOSULFONYL)-4-CHU3RO-

24(2-FURNAYLMETHYL)
AMINO)BENZOIC ACID 

BERONALD
CHLOR-N.<2-FURYLMBrHYL)-5-

SULFAMYLANTHRANILSAEURE
(GERMAN)

4OIL0R0-N.(2-FURYLMETHYL)-
S-SULFAMOYLANTHRANIUG
ACID

DESDEMIN
DIURAL
DRYPTAL
ERROLON
EUTENSIN
FRUSEMIDE
FRUSEMIN
FRUSID
FULSDC
FULUV AMIDE
FURANTHRIL
FURANTHRYL
FURANTRIL
FURESIS

FURSEMID
FURSEMIDE 
FUSID 
HYDRO-RAPID
KATLEX 
LASEX 
LASIX 
LB S02 
LOWPSTRON 
MACASIROOL 
NICOROL 
NCI-CS5936 
PREFEMIN 
PROFEMIN 
RADONNA 
ROSEMIDE
SALIX 
SEGURIL 
TRANSIT 
TROFURTT 
UREX 
UROSEMIDE

dot Classification: ORM-A; Label: None; IMO: Poison 
B, Label: Poison

THR: A human poison by ingestion and inhalation. An 
experimental poison by ingestion and intravenous routes. 
Moderately toxic experimentally by intraperitoneal and sub- 
^taneous routes. A suspected human carcinogen. An 
experimental carcinogen, neoplastigen, tumorigen and te
ratogen. Human systemic effects by inhalation: hallucina
tions and distorted perceptions, nausea, vomiting, and other 
unspecified gastrointestinal effects. Human mutagenic 
daU.

Inhalation of the concentrated vapor causes dilation of 
the pupils with reduced reaction to light, as well as reduced 
intraocular pressure (experimental). In the initial stages 
there is a feeling of warmth of the face and body, then an 
irritation of the mucous membranes, conjunctiva, and skin; 
followed by excitation, loss of reflexes, sensation, and con
sciousness. Prolonged inhalation will bring on paralysis 
accompanied by cardiac respiratory failure and finally 
death.

(Chloroform has been widely used as an anesthetic. How
ever, due to its toxic effects, this use is being abandoned. 
(Concentrations of 68,0(X)-82,(X)0 ppm in air can kill most 
animals in a few minutes. 14,000 ppm may cause death 
after an exposure of from 30 to 60 minutes. 5,000-6,000 
ppm can be tolerated by animals for 1 hour without serious 
disturbances. The maximum concentration tolerated for sev
eral hours or for prolonged exposure with slight symptoms 
is 2,000-2,500 ppm. Prolonged administration as an anes
thetic may lead to such serious effects as profound toxemia 
and damage to the liver, heart and kidneys. Experimental 
prolonged but light anesthesia in dogs produces a typical 
hepatitis.

Explosive reaction with sodium + methanol; sodium 
methoxide 4- methanol. Mixmres with sodium or potassium 
are impact sensitive explosives. Reacts violently with ace
tone + alkali (e.g., sodium hydroxide; potassium hydrox
ide; or calcium hydroxide); Al; disilane; Li; Mg; methanol 
+ alkali; nitrogen tetroxide; perchloric acid + phosphorus 
pentoxide; potassium-tert-butoxide; sodium methylate; 
NaK. Incompatible with dinitrogen tetraoxide; fluorine; 
metals; triisopropylphosphine. Combustible when exposed 
to high heat. When heated to decomposition it emits toxic 
fumes of Cl".

See also CHLORINATED HYDROCARBONS, ALI
PHATIC. For further information, see Vol. 3, No. 5 of 
DPIM Report.

F I >5-
829

CHJ7S0 HR: 3
4-CHLORO-N-FURFURYL-5.SULFAMOYLAN-

THRANILIC ACID
CAS: 54-31-9
mf; C12H11CIN2O5S

TOXICITY DATA: 
cyt-mus-ipr 312 fi-g/kg 
cyt-hinn:leu 200 nig/L/24H 
cyt-ham;lng 1 g/L 
cyt-ham:fbr 2 g/L
orl-rat TDLo: 150 mg/kg (12-14D 

preg):TER
orl-mus TDLo: 12500 mg/kg 

(6-15D preg):TER
ivn-man ’IT)Lo:29 mg/kg:

EAR,KID
ivn-hmn TDLo: 1300 |i,g/kg:CVS

FUROSEDON
FUROSEMID
FUROSEMIDE
FUROSEMIDE "MITA”

CHJ62S
CHLOROFORMAMIDINIUM NITRATE
CAS: 75524-40-2
mf: CH3CIN3O3

THR: A powerful explosive and a strong oxidant. Mixtures 
widi wet magnesium powder; powdered aluminum; or pow
dered iron ignite and then explode. Reacts violently with 
ammonia or amines. When heated to decomposition it emits 
toxic fumes of Cl" and NO;,. See also NITRATES and 
EXPLOSIVES.



L

911 CHROMIUM CHLORIDE CMJ250

HR: 3 HR : 3

NIOSH: GB 4000000
mw: 223.85

HR: 3HR: 3

NIOSH: GB 5425000NIOSH: GB 4200000

SYN: CHROME

JNCIAM 16,447,55

JTSCDR 1,1,76

TJADAB 12,198,75

SYNS:
CHROME ORE 
CHROMtTE

THR: An experimental carcinogen and neoplastigen. Very 
powerful oxidizer. See also CHROMIUM COMPOUNDS.

CODEN:
JNCIAM 16,447,55

CODEN:
AIHAAP 30,470,69

CODEN:
CRNGDP 3,1331,82 
BJCAAI 44,219,81 
BJCAAI 44,219,81 
BJCAAI 44,219,81 
BJCAAI 44,219,81 
CRNGDP 3,1331,82

COMPOUNDS. For further information, see Vol. 3, No. 
3 of DPIM Report.

CMJ250
CHROMIUM CHLORIDE
CAS: 10025-73-7 

mw: 158.35

CODEN: 
ENMDUM 6,59,84 
BJCAAI 44,219.81 
CNREA8 45.1146,85 
JTEHD6 15,237,85
CRNGDP 4,605,83 
JTSCDR 1,1,76

'«>•

85GMAT -,39,82
85GMAT -,39,82
COREAF 256,1043,63 
AQMOAC #70-15,70 
AQMOAC #70-15,70 
85GMAT -,39,82 
85GMAT -,39,82

TOXICITY DATA:
mma-sat 2 mg/plate
cyt-hmn:oth 500 mg/L
dni-hain:kdy 500 mg/L
oins-ham:kdy 500 mg/L
cyt-ham:ovr 5 mg/L 
sce-ham:ovr 10 mg/L
lARC Cancer Review: Animal Inadequate Evidence 
IMEMDT 23,205,80. Chromium and its compounds are 
on the Community Right To Know List.

OSHA PEL: CL 0.5 mg(Cr)/m^
ACGIH TLV: TWA 0.05 mg/m^ (ore processing); Human 

Carcinogen (ore processing)

THR: A human carcinogen. Human mutagenic data. See 
also CHROMIUM COMPOUNDS and IRON.

SYNS:
ACETIC ACID, CHROMIUM (2 + ) 

SALT (SCI. 9CI) 
CHROMIUM(2+) ACETATE
CHROMIUMUD ACETATE

TOXICITY DATA: 
orl-rat LD50:11260 mg/kg

Reported in EPA TSCA Inventory. Chromium and its com
pounds are on the Community Right To Know List.

OSHA PEL: CL 0.5 mg(Cr)/m^
ACGIH TLV: TWA 0.5 mg(Cr)/m^

THR: Mildly toxic by ingestion. The anhydrous acetate 
ignites spontaneously in air. See also CHROMIUM COM
POUNDS. When heated to decomposition it emits acrid 
smoke and irritating fumes.

ZEKBAI 52,425,42 
34ZIAG-,176,69

5

CHROMITE ORE 
IRON CHROMITE

TOXICITY DATA: 
pic-esc 500 p.mol/L 
cyt-hmn:oth 500 mg/L 
dnd-rat-ipr 80 mg/kg 
dni-mus:fbr 300 p.mol/L 
sce-ham:lng 39 mg/L 
ipr-mus TDLo: 44600 p-g/kg (8D 

preg):TER
ipr-mus TDLo:59500 p-g/kg (9D 

preg):REP
scu-mus TDLo:450 mg/kg

(1-17D preg):TER 
skn-rat LDLo:2 g/kg 
ihl-mus LC5O:315OO j»,g/m’/2H 
ipr-mus LD50:434 m^kg 
scu-mus LDLo:800 mg/kg 
ivn-mus LDLo:400 mg/kg 
ivn-mus LD50:40 mg/kg 
skn-ibt LDLo: 1 g/kg

C.I. 77295
PURATRONIC CHROMIUM CHLO

RIDE
TRICHLOROCHROMIUM

CHROMIUM DIACETATE
CHROMOUS ACETATE 
CHROMOUS ACETATE MONO

HYDRATE

CAS: 628-52-4 
mf: C4H6O4«Cr‘H2O

PROP: Red crystals.

CMJOOO
CHROMIUM ACETATE HYDRATE

NIOSH: AG 3000000
mw: 188.12

TOXICITY DATA:
ivn-rat TDLo:2160 p.g/kg/6W-I:

ETA 
imp-rat TDLo: 1200 p.g/kg/6W-I:

ETA
imp-rbt TDLo:75 mg/kg:ETA 
orl-hmn LDLo:71 mg/kg:GIT

lARC Cancer Review: Animal Inadequate Evidence 
IMEMDT 23,205,80. Reported in EPA TSCA Inventory. 
Chromium and its compounds are on the Community Right 
To Know List.

OSHA PEL: TWA 1 mg/m^
ACGIH TLV: TWA 0.5 mg/m’

THR: Human poison by ingestion with gastrointestinal ef
fects. An experimental tumorigen and suspected carcino
gen. Powder will explode spontaneously in air. Ignites and 
is potentially explosive in atmospheres of carbon dioxide. 
Violent or explosive reaction when heated with ammonium 
nitrate. May ignite or react violently with bromine penta
fluoride. Incandescent reaction with nitrogen oxide; sulfur 
dioxide. Incompatible with oxidants. See also CHROMIUM

mf: CljCr

PROP: Bp: 1300° (subl).

SYNS:
CHROMIC CHLORIDE
CHROMIUM(in) CHLORIDE (1:3) 
CHROMIUM CHLORIDE. ANHY

DROUS
CHROMIUM TRICHLORIDE

CMISOO
CHROMITE (MINERAL)
CAS: 1308-31-2
mf: Cr2FeO4

CMI7S0 
CHROMIUM 
CAS: 7440-47-3 
mf: Cr mw: 52.(X)

I

s.
X



LCCOOO LAVENDER ABSOLUTE 2096

HR : 3

NIOSH: OF 7525000
af: Pb

HR: 1

NIOSH: OF 6100000

PHMCAA 20,201,78

FEPRA7 37,895,78

ZHPMAT 165,294,77
i

JAMAAP 237,2627,77
HR:1

VRDEA5 (5), 107,81
NIOSH: OF 6110000

OIL OF LAVENDER

i

HR: 3

NIOSH: OF 6130000

! •
CODEN:
TXAPA9 31,159,75

CODEN:
MUREAV 147,301,85 
GTPZAB 26(1O),38,82 
TOLED5 8,165,81 
AEHLAU 23,102,71

LCEOOO
LD-813
CAS: 64083-05-2

EQSSDX 1,1,75 
HBAMAK 4,1289,35

CODEN:
FCTXAV 14,451,76
PHARAT 14,435,59

LCDOOO
LAVENDER OIL
CAS: 8000-28-0

LCCOOO
LAVENDER ABSOLUTE
CAS: 8000-28-0

LCFOOO
LEAD
CAS: 7439-92-1

aw: 207.19

OLOW (POLISH!
OMAHA
OMAHA & GRANT
SI
SO

OSHA PEL: TWA 0.2 mg/m^
NIOSH REL: (To Coal Tar Products) TWA 0.1 mg/m^

DOT Classification: Flammable or Combustible; Label
Flammable Liquid

THR: An experimental carcinogen and tumorigen. Muta
genic data. A human and experimental skin irritant. When 
heated to decomposition it emits acrid smoke and irritating 
fumes. PROP: Bluish-gray, soft metal. Mp: 327.43°, bp: 1740°, 

d: 11.34 @ 20°/4°. vap press: 1 mm @ 973°.

PROP: Main constituent is linalyl acetate. Found in the 
plant Lavandulaofficinalif choix (Fam. Labiate). Prepared 
by steam distillation of the flowering stalks of the plant.

SYNS:
LAVENDEL OEL (GERMAN)

PROP: Commercial mixture of aromatic amines containing 
approx 40% MOCA.

TOXICITY DATA: 
orl-ral TDLo:37 g/kg/2Y-C:CAR

f
i
J

SYNS:
C.I. 77S7S
C.I. PIGMENT METAL 4
GLOVER
LEAD FLAKE
LEAD S2

PROP: Found in the flowers of Lavandula officinalis choix. 
The main constituent is linalyl acetate. A dark green liquid 
prepared from alcoholic extract of a residue which is ex
tracted from plant material using an organic solvent.

TOXICITY DATA: CODEN:
skn-rbt 500 mg/24H MLD FCTXAV 14,449.76
orl-rat LD50:4250 mg/kg FCTXAV 14,449,76
THR: Mildly toxic by ingestion. A skin irritant. When 
heated to decomposition it emits acrid smoke and irritating 
fumes. See also 3,7-DIMETHYL-l,6-OCTADIEN-3-OL 
ACETATE.

TOXICITY DATA:
skn-rbt 500 ing/24H MLD 
orl-rat LD50:9040 mg/kg

Reported in EPA TSCA Inventory.

THR: Mildly toxic by ingestion. A skin irritant. When 
heated to decomposition it emits acrid smoke and irritating 
fumes. See also 3,7-DIMETHYL-l,6-OCTADIEN-3-OL 
ACETATE.

TOXICITY DATA:
cyt-hmn-unr 50 |xg/m^
cyt-rat-ihl 23 p.g/m^/16W 
cyt-mky-orl 42 mg/kg/30W
orl-rat TDLo:790 mg/kg

(MGN):REP
orl-rat TDLo: 1140 mg/kg (14D

PIB-21D post):REP 
orl-rat TDLo: 1100 mg/kg (1-22D

preg):TER
ihl-rat TCLo: 10 mg/m’/24H

(1-21D preg):TER 
orl-wmn TOLo:450 mg/kg/6Y:

PNS-.CNS
ihl-hmn TCLo: 10 p.g/m’:GIT: 

UV
ipr-rat LDLo: 1000 mg/kg 
orl-pgn LDLo: 160 mg/kg
lARC Cancer Review: Animal Inadequate Evidence 
IMEMDT 23,325,80. Lead and its compounds are on the 
Community Right To Know List. Reported in EPA TSCA 
Inventory. EPA Genetic Toxicology Program.

OSHA PEL: TWA 0.05 mg(Pb)/m3
ACGIH TLV: TWA 0.15 mg(Pb)/m^
NIOSH REL: TWA (Inorganic Lead) 0.10 mg(Pb)/m3

THR: Poison by ingestion. Moderately toxic by intraperito
neal route. It is a suspected carcinogen of the lungs and 
kidneys. Human systemic effects by ingestion and inhala
tion: loss of appetite, anemia, malaise, insomnia, headache, 
irritability, muscle and joint pains, tremors, flaccid paralysis 
without anesthesia, hallucinations and distorted percep
tions, muscle weakness, gastritis and liver changes. The 
major organ systems affected are the nervous system, blood 
system, and kidneys. Lead encephalopathy is accompanied 
by severe cerebral edema, increase in cerebral spinal fluid 
pressure, proliferation and swelling of endothelial cells in 
capillaries and arterioles, proliferation of glial cells, neu
ronal degeneration and areas of focal cortical necrosis in 
fatal cases. Experimental evidence now suggests that blood 
levels of lead below 10 pig/dl can have the effect of dimin-

THR: An experimental carcinogen. When heated to decom
position it emits toxic fiimes of NO^. See also AROMATIC 
AMINES.

3



2097 LEAD ACETATE LCGOOO

HR: 3

NIOSH: Al 5250000

mw. 325.29

ENVRAL 30.152,83

ARTODN 41,125,78

ENVRAL 24,391,81

BJCAAI 16,283,62

ENVRAL 24,391,81

ENVRAL 24,391,81

ENVRAL 24,391,81

AJPAA4 50,571,67

BECTA6 23,464,79 
TOPADD 13,50,85

CODEN;
MUTAEX 1,21,86 
TXCYAC 10,67,78 
AEHLAU 40,144,85 
JJIND8 67,1303,81 
AEHLAU 40,144,85 
GISAAA 49(3), 15,84 
AEHLAU 40,144,85 
AJOGAH 115,1058,73

or flame. Moderately explosive in the form of dust when 
exposed to heat or flame. Mixtures of hydrogen peroxide 
+ trioxane explode on contact with lead. Rubber gloves 
containing lead may ignite in nitric acid. Violent reaction 
on ignition with chlorine trifluoride; concentrated hydrogen 
peroxide; ammonium nitrate (below 200°C with powdered 
lead); sodium acetylide (with powdered lead). Incompatible 
with NaN3; Zr; disodium acetylide; oxidants. Can react 
vigorously with oxidizing materials. A common air contam
inant. When heated to decomposition it emits highly toxic 
fumes of Pb. See also LEAD COMPOUNDS. For further 
information, see Vol. 1, No. 1 oi DP IM Report.

ishing the IQ scores of children. Low levels of lead impair 
neurotransmission and immune system function and may 
increase systolic blood pressure. Reversible kidney damage 
can occur from acute exposure. Chronic exposure can lead 
to irreversible vascular schlerosis, tubular cell atrophy, in
terstitial flbrosis, and glomerular sclerosis. Severe toxicity 
can cause sterility, abortion and neonatal mortality and mor
bidity. An experimental teratogen. Experimental reproduc
tive effects. Human mutagenic data. Very heavy intoxica
tion can sometimes be detected by formation of a dark 
line on the gum margins, the so-called “lead line.”

When lead is ingested, much of it passes through the 
body unabsorbed, and is eliminated in the feces. The greater 
portion of the lead that is absorbed is caught by the liver 
and excreted, in part, in the bile. For this reason, larger 
amounts of lead are necessary to cause toxic effects by 
this route, and a longer period of exposure is usually neces
sary to produce symptoms. On the other hand, upon inhala
tion, absorption takes place easily from the respiratory tract 
and symptoms tend to develop more quickly. For industry, 
inhalation is much more important than is ingestion. For 
the general population, exposure to lead occurs from inhaled 
air, dust of various types, and food and water with an 
approximate 50/50 division between inhalation and inges
tion routes. Lead occurs in water in either dissolved or 
particulate form. At low pH, lead is more easily dissolved. 
Chemical treatment to soften water increases the solubility 
of lead. Adults absorb about 5-15% of ingested lead and 
retain less than 5%. Children absorb about 50% and retain 
about 30%.

Lead produces a brittleness of the red blood cells so 
that they hemolyze with but slight trauma; the hemoglobin 
is not affected. Due to their increased fragility, the red 
cells are destroyed more rapidly in the body than is normal, 
producing an anemia which is rarely severe. The loss of 
circulating red cells stimulates the production of new young 
cells which, on entering the blood stream, are acted upon 
by the circulating lead, with resultant coagulation of their 
basophilic material. These cells after suitable staining, are 
recognized as “stippled cells.” There is no uniformity of 
opinion regarding the effect of lead on the white blood 
cells.

In addition to its effect on the red blood cells, lead pro
duces a damaging effect on the organs or tissues with which 
it comes in contact. No specific or characteristic lesion is 
produced. Autopsies in deaths attributed to lead poisoning 
and experimental work on animals have shown pathological 
lesions of the kidneys, liver, male gonads, nervous system, 
blood vessels and other tissues. None of these changes, 
however, has been found consistently. In cases of severe 
lead poisoning, the amount of lead found in the blood is 
frequently in excess of 0.07 mg per 100 cc of whole blood. 
The urinary lead excretion generally exceeds 0.1 mg per 
liter of urine.

Flammable in the form of dust when exposed to heat

LEAD DIBASIC ACETATE 
NORMAL LEAD ACETATE 
PLUMBOUS ACETATE 
RCRA WASTE NUMBER U144 
SALT OF SATURN 
SUGAR OF LEAD

TOXICITY DATA: 
sln-smc 250 |xmol/L 
cyt-hnin:lyin 1 mmol/L/24H 
mnt-rat-ipr 51800 |xg/kg 
otr-rat:einb 200 mg/L 
oms-rat-ipr 10400 |xg/kg 
cyt-rat-unr 9 ing/k^26W-C 
cyt-rat-ipr 51800 p.g/kg 
orl-rat TDLo;600 jxg/kg (30D

male): REP
orl-rat TDLo: 1413 mg/kg (1-18D 

prcg):TER
orl-mus TDLo;236 mg/kg

(7-16D preg):TER
orl-rat TDLo;9(X) mg/kg/60D-C: 

NEO
orl-rat TD ;250 g/kg/47W-C: 

ETA
orl-rat TD ;2430 mg/kg/23W-C: 

ETA
orl-rat TD :4605 mg/kg/44W-C: 

ETA
orl-rat TD :7560 mg/kg/72W-C: 

NEO
orl-rat TD :9150 mg/kg/44W-C: 

NEO
orl-rat TD :218 g/kg/1 Y-C:ETA 
orl-rat TD : 138 g/kg/76W-C:

ETA

LCGOOO
LEAD ACETATE
CAS: 301-04-2
DOT: 1616
mf; C4H6O4*Pb

PROP: Trihydrate: colorless crystals or white granules or 
powder. Sltly acetic odor, slowly effloresces. D; 2.55, mp: 
75° (when rapidly heated), decomp above 2(X)°. Very sol 
in glycerol.

SYNS:
ACETATE de PLOMB (FRENCH)
ACETIC ACID LEAD (2+) SALT
BLEIACETAT (GERMAN)
DIBASIC LEAD ACETATE
LEAD (2 + ) ACETATE
LEADdI) acetate

LEAD DIACETATE



2477 *NICKEL NCW500

OYYAA2 14,853,77

HR: 1

NIOSH: QR 4600000

HR: 3

NIOSH: QR 5950000
af; Ni

JNCIAM 16,55,55

AEHLAU 5,445,62

NIOSH: QT 1980000
AMPLAO 65,600,58mw: 556,57

PWPSA8 14,68,71

NIIRDN 6,546,82 
NIIRDN 6,546,82 
NIIRDN 6,546,82 
NIIRDN 6,546,82
NIIRDN 6,546,82 
NIIRDN 6,546,82 
NIIRDN 6,546,82 
NIIRDN 6,546,82 
NIIRDN 6,546,82

lAPUDO 53,127,84
PWPSA8 16,150,73

CODEN: 
UCDS** 
UCDS**

PAACA3 17,11,76 
JNCIAM 16,55,55 
NCIUS* PH 43-64-

886,JUL,68
NCIUS* PH 43-64-

886,JUL,68

JNCIAM 16,55,55 
NCIUS* PH 43-64-

886,SEPT,70 
JNCIAM 16,55,55

CODEN: 
lAPUDO 53,193,84 
TOX1D9 1,132,81 
AEHLAU 23,102,71

CODEN:
JPETAB 86,284,46 
JPETAB 86,284,46 
JPETAB 113,341,55 
JPETAB 86,280,46
JPETAB 113,341,55 
JPETAB 86,284,46 
JPETAB 86,284,46 
JPETAB 86,284,46

CODEN:
UCDS** 6/15/71 
UCDS** 6/15/71

CODEN:
OYYAA2 14,755,77

NCV500
NIAX TRIOL 6000 
CAS: 102395-10-8

SYNS:
2,2-BIS(((3-PYRIDINYLCAR-

BONYLX5XY)METHYL)- 1,3-
PROPANEDIYL ESTER of 3- 
PYRIDINECARBOXYUC ACID

BURFOR

2-( t-NAPHTHYLMETHYL>-2-lM-
IDAZOUNE HYDROCHLORIDE 

PRIVINE HYDROCHLORIDE
PRIZOLE HYDROCHLORIDE
RHIN?KNTIN
RMNOPERD
SANORIN-SPOFA
STRICYLON
VASOCON

PROP: A silvery-white, hard, malleable and ductile metal. 
D: 8.90 @ 25°, vap press: 1 mm @ 1810°. Crystallizes 
as metallic cubes. Mp: 1455°, bp: 2730°. Stable in air at 
room temp.

SYNS:
ALBALON LIQUIFILM
CLERA
COLD AN
4,S-DIHYDRO-2-( 1 -N APHTHALE- 

NYLMETH YD-1H-IMID AZOLE 
MONOHYDROCHLORIDE

NAPHAZOLINE HYDROCHLORIDE
NAPHCON
NAPHCON FORTE
2-< I-NAPHTHYLMETHYDIMID-

AZOLINE HYDROCHLORIDE

CARDIOLIPOL
PENTAERYTHRITOL TETRANICO

TINATE
PERYCTT
SK 1

NICKEL SPONGE
Ni 0901-S 
Ni 43O3T 
NP2
RANEY ALLOY 
RANEY NICKEL

TOXICITY DATA: 
otr-hain:kdy 400 mg/L 
otr-ham:emb 5 p.mol/L 
orl-rat TDLo: 158 mg/kg

(MGN):TER
scu-rat TDLo:3000 mg/kg/6W-I: 

ETA
ims-rat TDLo:56 mg/kg;CAR 
ipl-rat TDLo; 100 mg/kg/21W-r. 

ETA
par-rat TDLo:40 mg/kg/52W-I:

ETA,TER
imp-rat TDLo:250 mg/kg:CAR 
ims-mus TDLo:200 mg/kg:NEO

NIOSH: NJ 4375000 
mw: 246.76

HCW500 
NICKEL
CAS: 7440-02-0

aw: 58.71

TOXICITY DATA:
skn-rbt 500 mg open MLD 
orl-rat LD50:20 g/kg
Reported in EPA TSCA Inventory.

THR: Mildly toxic by ingestion. A skin irritant.

imp-rbt TDLo: 165 mg/kg/2Y-I:
NEO,TER

ihl-gpg TCLo: 15 mg/m’/91W-I: 
ETA

ims-ham TDLo:200 mg/kg/21W-
I:ETA

ims-rat TD ;58 mg/kg;ETA 
imp-rat TD :23 mg/kg:ETA 
ims-rat TD : 125 mg/kg/13W-I:

NEO
ims-mus TD :800 mg/kg/13W-I: 

NEO

TOXICITY DATA;
orl-rat TDLo:42 g/kg (35D pre):

REP
orl-rat TDLo; 45500 mg/kg (9 ID

male); REP
orl-rat LD50:20 g/kg 
ipr-rat LD5O ;5OOO mg/kg
scu-rat LD50;5000 mg/kg
orl-mus LD50;20 g/kg
ipr-mus LD50:5000 mg/kg
scu-mus LD50:5000 mg/kg
orl-dog LD50;5000 mg/kg
orl-rbt LD50:10 g/kg
ipr-rbt LD50:5000 mg/kg
THR: Mildly toxic by ingestion. Experimental reproductive 
effects. When heated to decomposition it emits toxic fumes 
of NO,. See also ESTERS.

SYNS:
C.I. 7777S 
Ni 270
NICKEL 270 
NICKEL (DUST)
NICKEL (ITALIAN)
NICKEL PARTICLES

TOXICITY DATA:
skn-rbt 500 mg open MLD
orl-rat LD50:57 g/kg
THR: Mildly toxic by ingestion. A skin irritant.

NCW300
NICERTTROL
CAS: 5868-05-3 
mf; C29H24N40g

PROP: Crystals. Mp: 160-164°.

f
V
F

TOXICITY DATA:
■rr-r-.- i_D5O:5O mg/kg

■ ■ ,’.u 050:325 mg/kg
lYrt-rai LD50:6 mg/kg
scu-mus LD50:170 mg/kg
ivn-mus LD50:16500 p-g/kg
scu-rbt LD50:950 mg/kg
ivn-rbt LD50 ;800 |xg/kg
ims-rbt LD50:950 pg/kg
THR: Poison by intraperitoneal, subcutaneous, intravenous 
and intramuscular routes. An FDA over the counter and 
proprietary drug. When heated to decomposition it emits 
very toxic fumes of NO, and HCl.

NCWOOO
NIAZOL
CAS: 550-99-2 
mf: C,4H,4N,’C1H



I

NCXOOO NICKEL(II) ACETATE (1 ;2) 2478

! PWPSA8 16,150,73

PWPSA8 14,68,71 CNREA8 36,1744,76

HR: 3

HR;DNIOSH: QR 6125000
mw; 176.81

NIOSH: QR 6126300

SYN; BERYLUUM-NICKEL ALLOY

NICKELOUS ACETATE

NCIUS* PH 43-64-
886,JUL,68 

PAACA3 5,50,64

lAPUDO 53,193,84 
ADTEAS 5,51,72

NCIUS* PH 43-64-
886,AUG,69

JPTLAS 97,375,69 
TRBMAV 10,167,52

NCIUS* PH 43-64-
886,AUG,69

PWPSA8 11,39,68 
PWPSA8 11,39,68 
PWPSA8 11,39,68 
PWPSA8 11,39,68 
JOHYAY 8,565,08

CODEN:
ENMUDM 6,59,84 
CRNGDP 6,1819,85

CODEN:
MUREAV 68,337,79 
RCOCB8 30,133,80

OSHA PEL: TWA 1 mg(Ni)/m^
ACGIH TLV: TWA 1 mg/m’
NIOSH REL: (Inorganic Nickel) TWA 0.015 mg(Ni)/m^

THR: Poison by ingestion, intratracheal, intraperitoneal, 
subcutaneous and intravenous routes. An experimental car
cinogen, neoplastigen, tumorigen, and teratogen. Experi
mental reproductive effects. Ingestion of soluble salts causes 
nausea, vomiting, diarrhea. Mutagenic data. Hypersensitiv
ity to nickel is common and can cause allergic contact 
dermatitis, pulmonary asthma, conjunctivitis, and inflam
matory reactions around nickel-containing medical implants 
and prostheses. Powders may ignite spontaneously in air. 
Reacts violently with F2; NH4NO3; hydrazine; NH3; (H2 
-I- dioxane); performic acid; P; Se; S; (Ti -I- KCIO3). Incom
patible with oxidants (e.g., bromine pentafluoride; peroxy
formic acid; potassium perchlorate: chlorine; nitryl fluoride; 
ammonium nitrate). Raney-nickel catalysts may initiate 
hazardous reactions with ethylene + aluminum chloride; 
p-dioxane; hydrogen; hydrogen + oxygen; magnesium sili
cate; methanol; organic solvents ■+• heat; sulfur compounds. 
Nickel catalysts have caused many industrial accidents. For 
further information, see Vol. 3, No. 3 of DPIM Report.

lARC Cancer Review: Animal Inadequate Evidence 
IMEMDT 23,143,80. Nickel and its compounds as well 
as beryllium and its compounds are on the Community 
Right To Know List.

TOXICITY DATA:
pic-esc 160 p,mol/L 
dns-rat-ipr 129 p.mol/kg/5D-I

I
I

NCXOOO
NICKEL(II) ACETATE (1:2)
CAS: 373-02-4
mf: C4H6O4’Ni

PROP: Green prisms. Mp: decomp, d: 1.798.

SYNS:
ACETIC ACID, NICKEU2 + ) SALT

NCX500
NICKEL ACETATE TETRAHYDRATE

NIOSH: QR 6126000
mw: 248.89

CAS: 6018-89-9 
mf: C4H6O4*Ni«4H2O

TOXICITY DATA:
cyt-mus-.mmr 100 p-mol/L 
ipr-mus LD50:45700 pg/kg
Nickel and its compounds are on the Community Right 
To Know List.

OSHA PEL: TWA 1 mg(Ni)/m^
ACGIH TLV: TWA 0.1 mgfNij/m^
NIOSH REL: (Inorganic Nickel) TWA 0.015 mg(Ni)/m’

THR: Poison by intraperitoneal route. Mutagenic data. 
When heated to decomposition it emits acrid smoke and 
irritating fumes. See also NICKEL(U) ACETATE and 
NICKEL COMPOUNDS.

PAACA3 9,28,68
NTTS** AEC-TR-6710
FATOAO 23,549,60 
14CYAT 2,1120,63
NTIS** PB158-508
NTIS** PB 158-508
NTIS** PB 158-508
AMPMAR 25,247,64

Animal Inadequate Evidence 
Animal Sufficient Evidence 

IMEMDT 11,75,76. Reported in EPA TSCA Inventory. 
Community Right To Know List. EPA Extremely Hazard
ous Substances List.

NCYOOO
NICKEL ALLOY, Ni,Be 
CAS: 37227-61-5

■i

.!

i
i

otr-ham:kdy 225 mg/L 
ivn-ham TDLo: 10 mg/kg (8D

preg):REP
ims-rat TDLo:420 mg/kg/47W-I:

NEO
imp-rat TDLo:95 mg/kg/78W-C:

ETA 
ipr-mus TDLo:360 mg/kg/8W-I:

NEO
ims-rat TD :225 mg/kg/46W-I: 

ETA
orl-rat LD50:350 mg/kg
ipr-rat LD50:23 mg/kg
orl-mus LD50:410 mg/kg
ipr-mus LD50:32 mg/kg 
scu-gpg LDLo:20 mg/kg
Nickel and its compounds are on the Community Right 
To Know List. Reported in EPA TSCA Inventory.

OSHA PEL: TWA 1 mgfNij/m^
ACGIH TLV: TWA 0.1 mg(Ni)/m3
NIOSH REL: (Inorganic Nickel) TWA 0.015 mg(Ni)/m^

THR: Poison by ingestion, intraperitoneal and subcutaneous 
routes. An experimental neoplastigen and tumorigen. Ex
perimental reproductive effects. Mutagenic data. When 
heated to decomposition it emits irritating fumes. See also 
NICKEL COMPOUNDS.

ims-rat TD :90 mg/kg/18W-1: .
ETA

ims-rat TD :889 pg/kg: ETA 
ipl-rat TD : 1250 mg/kg/17W-1:

ETA
ipl-rat TD : 125 mg/kg/21W-I:

ETA
ims-rat TD :200 mg/kg/21W-I:

NEO
ims-rat TD :1 g/kg/17W-I:CAR 
itr-rat LDLo: 12 mg/kg 
ivn-mus LDLo:50 mg/kg 
ivn-dog LDLo: 10 mg/kg 
scu-rat LDLo: 12500 pg/kg 
ipr-rbt LDLo:7 mg/kg 
scu-rbt LDLo:7500 pg/kg 
orl-gpg LDLo:5 mg/kg
lARC Cancer Review: 
IMEMDT 2,126,73;



3511 ZINC ZBJOOO

THR: Mutagenic data.

HR: 3HR: 3

NIOSH: ZG 8600000NIOSH: UC 6555000
mw: 317.26

af:Zn

HR: 3

mi: C,6H,7BrN2«2ClH

KSRNAM 17,1833,83 .

I

APSXAS 20,295,83 
APSXAS 20,295,83 
APSXAS 20,295,83 
KSRNAM 17,1833,83 
KSRNAM 17,1833,83 
APSXAS 20,295,83
KSRNAM 17,1833,83 
KSRNAM 17,1833,83

DRUGAY 24,169,82 
DRUGAY 24,169,82 
DRUGAY 24,169,82 
DRUGAY 24,169,82

KSRNAM 17,1833,83 
KSRNAM 17,1833,83 
APSXAS 20,295,83
KSRNAM 17,1833,83 
KSRNAM 17,1833,83

SYNS;
.(Z)-3-(4-BROMOPHENYL)-3 (3 ’-

PYRIDYDDIMETHYL-
ALLYLAMINE

3-(p-BROMOPHENYL)-N.N-DI-
MErHYL-3-(3-PYRIDYL)
ALLYLAMINE.

CODEN: 
BMJOAE 285,1009,82

CODEN:
KSRNAM 17,1833,83

CODEN:
85DKA8 
AHYGAJ 72,358,10

When heated to decomposition it emits toxic fumes of Br , 
NO, and HCl. See also ZIMELIDINE.

TOXICITY DATA:
orl-wmn TDLo:56 mg/kg/14D:

GIT,CNS
orl-rat LD50:900 mg/kg
ivn-rat LD50:50 mg/kg
orl-mus LD50:800 mg/kg 
ivn-mus LD50:60 mg/kg

THR: Poison by intravenous route. Moderately toxic by 
ingestion. Human systemic effects by ingestion: muscle 
weakness, headache and nausea. When heated to decompo
sition it emits toxic fumes of Br~ and NO,.

SYNS:
(Z)-3-(4-BROMOPHENYL)-N,N-DI-

METHYL-3-(3-PYRIDINYL)-2-
PROPEN-1-AMINE DIHYDRO
CHLORIDE

PROP: Bluish-white, lustrous, metallic element. Mp: 
419.8°, bp: 908°, d: 7.14 @ 25°, vap press: I mm @ 

' 487°. Stable in dry air.

C.I. PIGMENT BLACK 16 
C.I. PIGMENT METAL 6 
EMANAY ZINC DUST
GRANULAR ZINC 
JASAD
MERRILLITE

ZBJOOO
ZINC
CAS: 7440-66-6
DOT: 1383/1436 

aw: 65.37

PASCO
ZINC DUST 
ZINC POWDER
ZINC. POWDER OR DUST. NON- 

PYROPHORIC (DOT)
ZINC. POWDER OR DUST. PYRO

PHORIC (DOT)

ZBA500
ZIMELIDINE
CAS: 56775-88-3 
mf: CieHpBrNi

H102/09 HYDROCHLORIDE
ZIMELIDINE HYDROCHLORIDE

TOXICITY DATA:
orl-rat TDLo: 120 mg/kg (6-17D

preg):REP
orl-rat TDLo: 12 mg/kg (6-17D

pre g): REP
orl-rat LD50:844 mg/kg 
ipr-rat LD50:99800 p.g/kg
scu-rat LD50:227 rag/kg
ivn-rat LD50:45800 (ig/kg
orl-mus LD50:341 mg/kg
ipr-mus LD50:84400 (ig/kg
scu-mus LD50:154 rag/kg 
ivn-raus LD50:27700

P'g/kg
orl-dog LD50:271 rag/kg
ivn-dog LD50:57 rag/kg
orl-cat LDLo:80 mg/kg
orl-rbt LD50:300 mg/kg
ivn-rbt LD50:50800 jtg/kg

THR: Poison by ingestion, subcutaneous, intravenous and 
intraperitoneal routes. Experimental reproductive effects.

ZBA525
ZIMELIDINE DIHYDROCHLORIDE
CAS: 60525-15-7 NIOSH: UC 6555200

mw: 356.70

3-(4-BROMOPHENYL)-N,N-DI-
METHYL-3-(3-PYR!DINYL)-2-
PROPEN-I-AMINE

cis-H 102.09
ciS'ZlMELIDlNE
(ZXZIMELIDINE

TOXICITY DATA:
skn-hmn 300 p.g/3D-I:MLD 
ihl-hmn TCLo: 124 mg/m’/50M:

PUL,SKN
Zinc and its compounds are on the Community Right To 
Know List. Reported in EPA TSCA Inventory. EPA Ge
netic Toxicology Program.

IX)T Classification: Flammable Solid; Label: Dangerous 
When Wet, non-pyrophoric; Flammable Solid; Label: 
Spontaneously Combustible, pyrophoric

THR: Human systemic effects by ingestion: cough, dyspnea 
and sweating. A human skin irritant. Pure zinc powder, 
dust, fiime is relatively non-toxic to humans by inhalation. 
The difficulty arises from oxidation of zinc fiimes immedi
ately prior to inhalation or presence of impurities such as 
Cd, Sb, As, Pb. Inhalation may cause sweet taste, throat 
dryness, cough, weakness, generalized aches, chills, fever, 
nausea, vomiting.

Flammable in the form of dust when exposed to heat 
or flame. May ignite spontaneously in air when dry. Explo
sive in the form of dust when reacted with acids. Incompati
ble with NH4NO3; BaO2; BafNOsIa; Cd; CS2; chlorates; 
CI2; CIF3; CrO3; (ethyl acetoacetate -E tribromoneopentyl 
alcohol); F2; hydrazine mononitrate; hydroxylamine; 
Pb(N3)2: (Mg 4- Ba(NO3)2 + BaO2); MnC^; HNO3; per
formic acid; KCIO3; KNO3; K2O2; Se; NaClO3; Na2O2; 
S; Te; HjO; (NH4)2S: AS2O3; CSj; CaC12; NaOH; chlori
nated rubber; catalytic metals; halocarbons; o-nitroanisole; 
nitrobenzene; non-metals; oxidants; paint primer base; pen
tacarbonyliron; transition metal halides; seleninyl bromide. 
To fight fire, use special mixtures of dry chemical. When 
heated to decomposition it emits toxic fiimes of ZnO. See 
also ZINC COMPOUNDS. For further information, see 
Vol. 1, No. 7 oi DPIM Report.

SYNS:
BLUE POWDER
C.I. 77945



Reference 23

Conference Other(Specify)
From; Date:

5/30/89
Time;

3:15 PM
G. M. Assembly - PA (TXD008018004)SUBJECT:

SUMMARY OF COMMUNICATION
He reviews the site for the TWC since last summer. (One 5-hour site visit,
he was new at the TWC at the time).
The TWC is the only agency issuing permits for solid hazardous waste. The
RCRA Parts A and B are the only permits the TWC issue. The site is a
90 day generator and does not need a permit.
He does not recall any waste spills at the site (either accidental, or from
routine site operations). There have been product spills.
There are approximately 2,000 employees at the site.
He does not recall each of the SWMUs which handle the wastes from the
source to where it leaves the site, but the waste containment system
would prevent any routine spills from releasing to environment ("the
containment system is as good as any you will find in the industry").
The TWC District office file is unofficial (official file is in Austin).
The District office site file should be as complete as the Austin TWC file.
It is TWC policy that anything put into the Austin file is photocopied
and the copy sent to the District office file.
CONCLUSIONS, ACTION TAKEN OR REQUIRED

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

RECORD OF 
COMMUNICATION 
(214) 298-6171

TO: Paul Cooper 
Environmental Quality 
Specialist, Texas 
Water Commission, 
Duncanville, Texas

INFORMATION COPIES 
TO;

Raymond Wayne, FIT Hydrologist

(Record of Item Checked Below)
X Phone Call Discussion Field Trip
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86-PE-116

September 16, 1986 I

RE: Notification of the Executive Director

Generator: General Motors, CPC Division
Address:

30347TWC Registration:
EPA I.D. Number: TXD008018004

1. Intent to close our existing 90-day drum storage area.
2.

3. Intent to construct a new 90-day waste storage area.
Action 1, Notification of Closure:

Action 2, Closure Plan:
The plan is attached hereto.

Chevrolet-PontlacCanada Group 
Arlington Plant

General Motors Corporation 
2525 East Abram Street 

Arlington. Texas 76010-1390

This letter and the supporting attachments Is to serve as notification to 
the Executive Director of the following actions:

Mr. Minor Hibbs 
Texas Water Coimnisslon 
P. 0. Box 13087 
Capitol Station 
Austin, Texas 78711

2525 E. Abram Street
Arlington, Texas 76010

Submit our closure plan for the activities leading to the 
closure of our 90-day drum storage area.

It is our Intent to close our existing hazardous drum storage area which 
now operates under the Accumulation Time provision of TAG 335.69.



>

Mr. Minor Hibbs Page 2 September 16, 1986

Action 3, Construction Intent;

TAG 335.69.
The proposed start of

See

5

This is to notify the Executive Director of our intent to construct a drum 
storage area which will operate under the requirements for Accumulation 
Time, TAG 335.69. The new proposed drum storage area will replace the 
drum storage area mentioned in Action 2.
construction is to be October 1, 1986, finished October 31, 1986. 
Attachment A-1.
Questions concerning the notification actions and closure action should be 
directed to the writer at 817-649-6350.

Kent Moon
Environmental Engineer

Attachment
cc; Tim Sewell

Texas Water Commission
203 James Collins Boulevard 
Duncanville, Texas 75116-4818



ACTION 2
DRUM STORAGE AREA
CLOSURE PLAN

GENERAL MOTORS CORPORATION
CPC ARLINGTON

SEPTEMBER, 1986
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CLOSURE PLAN

A. FACILITY INFORMATION

Texas Waste CodeWaste EPA ID Number
Paint Sludge 950110D004, DOOS, +
Waste Oil & Grease Non-Hazardous 210450
Waste Plastics DOOl 980270
Salt Bath Sludge D002, D007 970320
Waste Paint & Thinner DOOl 910110
Asbestos Insulation Non-Hazardous 179390

Unit exclusion of

B. STORAGE AREA CLEJkNING

I

2

The facility now operates under the Accumulation Time 
Storage exclusion of Texas Administrative Code Section 
335.69 and the Wastewater Treatment
Section 335.2(f).

storage 
drums.

The drums of waste material currently stored will be 
transferred to a new on-site drum storage area and/or 
transported for disposal to a properly licensed 
hazardous waste facility. The storage area base will 
then be cleaned with a high temperature steam 5% alkali 
industrial cleaning solution. The residue will be 
collected for subsequent disposal in 55-gallon drums. 
Any surface drains will be closed to prevent leakage 
into the existing trade waste sewer system.

An estimate of the maximum waste
facility is one thousand 
The normal inventory of combined materials 

fluctuates between 50-250 drums. See Attachment A-1.

inventory in the 
(1,000) 55-gallon

Hazardous and non-hazardous waste materials that result 
from plant operations are accumulated and stored in 
55-gallon drums or lugger boxes in a Hazardous Waste 
Storage Facility prior to being sent off-site to 
approved recycling or disposal facility. These 
materials consist of paint sludges, waste oils and 
greases, waste plastics, salt bath sludge, waste paint 
and thinner, and asbestos insulation. The EPA Waste 
Identification Number and Texas Waste Code of these 
wastes are as follows;

\



STORAGE AREA CLEANING (Continued)B.

DECONTAMINATION OF EQUIPMENTC.

D. IMPLEMENTATION SCHEDULE FOR CLOSURE
The following proposed closure schedule will be used in 
implementing the procedures outlined in Sections B, C and 
E of this plan.

The cleaning contractor will comply with the applicable 
Federal, State and local laws and regulations for the 
handling, transportation and disposal of the materials.

The equipment used during closure, which may be brooms, 
pumps, and hoses, will be decontaminated by washing with 
the cleaning solution and then a water rinse or disposed 
of in compliance with applicable Federal and State 
regulations.

Disposal of hazardous waste will be at a licensed 
hazardous waste disposal facility or facilities, where 
the materials will be disposed of in compliance with 
applicable Federal and State Regulations.

The contractor will be prepared to contain any spills 
that might occur during these operations and will recover 
any spills, residuals, and clean-up materials from any 
spills which might occur. This material shall be 
recovered and placed in an appropriate container.

Samples of the cleaning solution residue will be 
collected and analyzed for hazardous waste as outlined in 
Section 335.62(2) of the Texas Industrial Waste 
Management Regulations (40 CFR 261, Subpart C) and will 
include the following parameters: ignitability, 
corrosivity, EP toxicity (all metals listed in Table 1, 
Part 261.24), etc. If these analyses indicate that the 
residue exhibits a hazardous waste characteristic not 
solely attributable to the cleaning solution used, 
additional cleaning will be performed until the residue 
analyses indicate a level of concentration below those 
parameters specified in 40 CFR 261, Subpart C. The 
cleaning residue will be disposed of at properly licensed 
facilities consistent with the analytical results of the 
samples.

Material cleaned from the equipment is estimated to be 
less than 55 gallons and will be disposed of with the 
cleaning residue. All equipment cleaning will be 
performed on the storage area base.



PROPOSED CLOSURE SCHEDULE

Task

Remove containers from storage area 11-06-8611-03-86
Clean storage area 11-07-86 11-10-86
Collect and analyze residue samples 11-20-8611-10-86

11-21-86 11-22-86
Decontaminate equipment 11-22-86 11-22-86
Closure certification 11-03-86 11-22-86

CLOSURE CERTIFICATIONE.
facilities are completed

If necessary, perform additional 
cleaning

Begin
Date

Complete
Date

Receive approval of the Closure Plan 
from the TWC

The following certifications will be completed following 
closure.

To ensure that the closure of the
as outlined in the closure plan, four (4) inspections of the 
operations by an Independent Registered Professional 
Engineer are anticipated.
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OWNER CERTIFICATION OF CLOSURE

I, /

signature Date

Title

.1

(Owner or Operator) 
of General Motors Assembly Plant, 2525 E. Abram Street, 
Arlington, Texas, hereby state and certify that, to the best of 
my knowledge and belief, the hazardous waste storage facilities 
have been closed in accordance with the facility’s closure plan, 
and that closure was completed on the  day of , 
19 .



INDEPENDENT PROFESSIONAL ENGINEER CERTIFICATION OF CLOSURE

Ir 9

Signature Date

PE License Number For State of

Business Address

City/State/Zip Code

Business Telephone(With Area Code)

(Name) 
a Registered Professional Engineer, hereby state and certify, to 
the best of my knowledge and belief, that I have verified that 
Professional Engineer Closure Certificates were issued for all 
prior closure activities at the General Motors Assembly Plant, 
Arlington, Texas; and that I have made visual inspection (s) of 
the aforementioned facility, and closure of the hazardous waste 
storage facilities have been performed in accordance with the 
approved closure plan.



.)
F. CLOSURE COST ESTIMATE

1.
$

Clean storage area concrete base2.
Sampling and analysis of residues3.

140

2,400 - 4,800
2,540 - 4,940Sub-Total C

Decontamination of equipment 1504.
5.

2,000
Professional certification6.

1,160

380
2,540Sub-Total F

Total A to F

7

Sampling costs
4 hrs. @ $35/hr.

^Does not include cost of additional cleaning as a result 
of laboratory analysis results.

Inspection and certification 
by a Professional Engineer 
(16 hrs. 0 $60/hr.
5 hrs. @ $40/hr.)
Administrative costs 
(6 hrs. @ $50/hr. 
4 hrs. @ $20/hr.)

Analysis costs
4 to 8 samples @ $600/sample

Removal and disposal of 
containers
(5 truck loads @ $2,500/truck))

Removal and disposal of 
cleaning residue 
(20 drums @ $100/drum)

12,500
15,000^

33,730 - 36,130^



B.

r

(

Paint Mix
Salvage

(To be closed)
/

L
A.

B- Proposed New Site for the Drum Storage Area

ATTACHMENT A-1

Existing D)urnStorage An a

Proposed New Site for Drum Storage Area

W

Grit 
;operators (Formerly the Trade Waste Lagoon Site, Closure Certified 1-6-86)

Main Assembly Building
A- Drum Storage Area
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Attn.: Kent Moon
Re:

Dear Mr. Giles:

P. O. Box 13087 Capitol Station • Austin, Texas 78711 • Area Code 512/463-7898

1986

TWC Industrial Solid Waste Registration No. 30347 
Hazardous Waste Permit Application No. 10411 
Full Facility Closure - Affidavit of Exclusion

Paul Hopkins, Chairman
Ralph Homing, Commissioner 
John O. Houchins, Commissioner

Therefore, "where the applicant can demonstrate that he has already met the Part 
264 'removal or decontamination* standard, no outstanding Part 264 Subpart F 
requirements would be deemed applicable under §3005(1), and, thus, the Agency 
would not compel additional activities through a post-closure permit."

Mr. Gary Giles
General Motors Corporation 
2525 East Abram Street 
Arlington, Texas 76010

Larry R. Soward, Executive Director
Mary Ann Hefner, Chief ClerkJames K. Rourke, Jr., General Counsel

We have reviewed your letter dated March 13, 1986 transmitting the certifica
tions from the owner/operator that the drum storage area has been closed in 
accordance with the closure plan approved April 9, 1985. This transmittal, in 
addition to prior correspondence, completed the requirements for full facility 
closure for the drum storage area and the equalization lagoon. Our evaluation 
indicates that the drum storage area and equalization lagoon have been properly 
certified as closed in accordance with the approved closure plans. We will now 
resume processing your Affidavit of Exclusion from hazardous waste permitting 
requirements.
Also, we.would like to inform you that recent correspondence from the U. S. 
Environmental Protection Agency (EPA) has clarified their position on the 
applicability of 40 CFR Part 264, Subpart F ground-water monitoring requirements 
to regulated units which close in accordance with the interim status closure 
requirements (see enclosed correspondence). The correspondence from EPA indi
cates that "you may be required, depending on the extent of contamination that 
remains after Part 265 closure, to undertake additional activities at a later 
date to come into compliance with applicable Part 264 ground-water monitoring 
and corrective action standards. The final test of whether additional activi
ties will be required is whether the closed unit would have had additional Part 
264 ground-water monitoring and corrective action obligation had it closed 
pursuant to a permit (recall that §3005(1) imposes the same Subpart F require
ment on interim status units that they would have had if they had been permit
ted)."

TEXAS WATER COMMISSlOi><



I

Sincerely, *

Hibbs, Chief

RGM:nlf
Tim Sewell, TWC District 4 Office - Duncanville

Mr. Gary Giles
September 26, 1986 
Page 2

Minor Broo
Permits Section
Hazardous and Solid Waste Division

Should you have any questions, please contact Rex G. McDonnell III of my staff 
at AC512/463-8174.

I
I ' / ■
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TO DATE: January 14, 1986
THRU

FROM R. L. Lauderdale, Engineer, District 4
SUBJECT:

Portable containers also collect sludge and grit from the separators and 
thence deposit into 30-cubic yard dumpsters for disposal at permitted sites.

Bill Brown, Field Operations Liaison, 
Hazardous and Solid Waste Division

General Motors Corporation of Arlington paints and assembles automobiles 
to finished units.

On December 19, 1985, the writer contacted Kent Moon, Environmental Engineer, 
and conducted an annual industrial waste compliance inspection of subject 
facility.

HAZAHOOUS ANH S(?! u:
WASTE DIVISION

General Motors Corporation - Arlington, Texas 
Registration No. 30347

Texas Water Commission 
INTEROFFICE MEMORANDUM

I

At the new wastewater plant, sludge and filter backwash cake are collected 
in 30-cubic yard roll-off dumpsters also from off-site disposal. Treated 
wastewater effluent from new plant is discharged to the sanitary sewerage 
system.

Wastewater from paint booth waterfalls is generated at three paint lines. 
The wastewater is collected in a 40,000-gallon above-ground metal separator 
tank where solids are settled out. The paint sludge is collected in portable 
containers which are emptied into 30-cubic yard dumpsters. The supernatant 
liquid is pumped to a new physical, chemical waste treatment plant. Area 
around the separator tank is diked and any spillage is collected by a grit 
separator, thence is pumped to the new wastewater plant.

Closure plans have been submitted for the drum storage area and surface 
impoundment which has now been replaced by new wastewater plant. Drum 
storage area was certified closed June 28, 1985 by consulting engineer. 
The storage area was free of cracks and surface was clean.

All hazardous wastes except paint sludges are collected in drums and stored 
outside in a diked and fenced area. Drummed waste is sent to Chemical Waste 
Management, Lake Charles, Louisiana or Lone Mountain, Waynoke, Oklahoma for 
disposal. Paint thinner is shipped to Ramsey Chemical Company in Valdosa, 
Georgia for recycling.

,J
1ii^,|g@gDW



This is reported for your information.

RLL:jc
I

APPROVED V\ SIGNED
-5

/I..

General Motors Corporation - Arlington, Texas
Registration No. 30347
Page 2
January 14, 1986

Closure of the surface impoundment was about complete at inspection date. 
Backfill material was satisfactory. Consulting engineer will submit certi
fication of closure January 1986 to central office.

I
!(

I



DATE: 10/21/88TO Files

THRU

FROM : Paul Cooper, Environmental Quality Specialist, District 4
SUBJECT:

1.

2.

3.

4.

5.

General Motors Corporation - Arlington, Texas
SW Registration No. 30347
CEI Inspection, 9/23/88

Approximately 7,800 gallons of waste oil (Waste #008) Is generated 
annually and manifested to LaFarge Corporation In Fredonia, Kansas.

Plastics (Waste #014) is generated from excess calking sealer 
applied to the joints on the automobiles. Approximately 78 tons 
are manifested to USPCI each year.

: Ernest W. Heyer, Chief, Program Services Unit, 
Flbld Operations Division

On September 23, 1988, the writer contacted Paul Caigoy, Safety Coordinator, 
and conducted an Industrial solid waste compliance evaluation Inspection.

Texas Water Commission 
INTEROFFICE MEMORANDUM

Sodium hydroxide (Waste #012) is used to dissolve paint overspray 
on the car conveyor racks. Approximately 60,950 pounds are 
manifested to USPCI each year.

Paint thinner (Waste #015), generated from the cleaning of paint 
lines. Is stored In two separate 12,000-gallon tanks (Waste 
Management Facility #02). One tank contains paint thinner too 
concentrated wi^h paint to be reclaimed and is manifested to 
LaFarge Corporation. Reclaimable paint thinner Is accumulated In 
the second tank and is manifested to Glbralter Chemical Recyclers 
in Winona, Texas, Approximately 62,191 gallons are generated each 
year.

The referenced facility paints and assembles automobile components Into 
finished products. The following Is a description of wastes that are 
generated at this site:

1.

Paint sludge (Waste #011) is generated at a grit separator. The 
grit separator Is the first stage of pretreatment of the facility's 
wastewater. The facility's wastewater consists of spent zinc 
phosphate solution used in the surface pretreatment of metal 
automobile parts, and washdown water from the paint booth and 
various other machinery. Approximately 406 tons of paint sludge 
are generated annually and manifested to USPCI in Waynoka, 
Oklahoma.



.J

6.

7.

9.

10.

Antifreeze (Waste #022) is sold for recovery.11.

OTHER AREAS OF CONCERN

PC;jc

SIGNED

In 1987, A8 cubic yards of asbestos insulation (Waste #018) were 
manifested to Crow and Son's Landfill in Fort Worth, Texas.

Contaminated chemical containers (Waste #021) that cannot be 
cleaned on-site are crushed and manifested to Enzco in Eldorado, 
Arkansas. Approximately 257 cubic yards are generated each year.

Paint stripping sludge (Waste #016) is spent chlorinated solvent 
used to remove off-speclfIcatlon paint from the automobiles. 
Approximately 4 drums per year are manifested to LaFarge 
Corporation.

Note that no significant violations of the Texas Hazardous and Solid Waste 
Regulations were alleged during the inspection.

General Motors Corporation - Arlington, Texas
Registration No. 30347
Page 2
October 21, 1988

The company has submitted a Part "A** Application for two hazardous waste 
management units, S'drum storage area, and an equalization lagoon. Texas 
Department of Water Resources approved the lagoon closure plan on February 
20, 1985. The drum storage closure certification was submitted on October 
4, 1985 and the lagoon closure certification was submitted on January 10, 
1986. In correspondence of September 26, 1986 from TWC Permits Section, 
this agency agreed to resume processing the company's Affidavit of Exclusion 
which was submitted February 14, 1986. The district files do not reflect 
that the Affidavit of Exclusion has been processed to date. It is 
recommended that the Affidavit of Exclusion review be completed and the 
company's Part "A" be withdrawn.

Empty containers (Waste #020) are not a waste. They are cleaned 
on-site and sold for recovery.
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DATE OF NOTICE: O3-O3-89 REGISTRATION DATE: 04-12-76
ERA I.D. NUMBER: TXD0080l8004REGISTRATION NUMBER: 3034?

76010

WASTE GENERATED:I .

DESCRIPTION CLASS DISPOSITIONCODE

280160001 GARBAGE OFF-SITE
280240002 PAPER TRASH OFF-SITEI I

603 WOOD/LUMBER SCRAP 380200 OFF-SITE
004 380270PLASTICS OFF-SITE

370760005 FLOOR SWEEPINGS OFF-SITEI I I
006 PLANT WASTES 370770 OFF-SITE

CONSTRUCTION DEBRIS AND NON-CO007 OFF-SITE370510

WASTE 
NUMBER

REGISTRATION STATUS: ACTIVE 
REGISTRATION TYPE: GENERATOR 
HAZARDOUS WASTE STATUS:

SMALL QUANTITY GENERATOR

TEXAS WATER COMMISSION 
NOTICE OF REGISTRATION 
SOLID WASTE MANAGEMENT

COMPANY NAME: GENERAL MOTORS CORPORATION
MAILING ADDRESS: 2525 EAST ABRAM STREET 

ARLINGTON, TEXAS 
GENERATING SITE LOCATION:

2525 EAST ABRAM ST, ARLINGTONCONTACT PERSON: PAUL CAI GOY 
PHONE: (817) 652-2373 NUMBER OF EMPLOYEES: GREATER THAN 100 
TWC DISTRICT: 04

THIS IS NOT A PERMIT ANO DOES NOT CONSTITUTE AUTHORIZATION 
OF ANY WASTE MANAGEMENT ACTIVITIES OR FACILITIES LISTED 
BELOW. REQUIREMENTS FOR SOLID WASTE MANAGEMENT ARE PROVIDED 
BY TEXAS ADMINISTRATIVE CODE SECTION 335 OF THE RULES OF THE 
TEXAS WATER COMMISSION (TWC). CHANGES OR ADDITIONS TO WASTE 
MANAGEMENT METHODS REFERRED TO IN THIS NOTICE REQUIRE WRIT
TEN NOTIFICATION TO THE TWC.

THE REGISTRATION NUMBER PROVIDES ACCESS TO STORED INFOR
MATION PERTAINING TO YOUR OPERATION. PLEASE REFER TO THAT 
NUMBER IN ANY CORRESPONDENCE.



PAGE 2

MBUSTIBLE WASTE
008 110450OIL, WASTE I

149860 NO LONGER GENERATEDPLANT RESIDUES I009
149890 NO LONGER GENERATEDI010

ON-SITE/OFF-SITE01 1 IH 950110

(REFER TO 40 CFR PART 261 FOR

SODIUM HYDROXIDE (NAOH) 970150 ON-SITE/OFF-SITE012 IH

III 380400 OFF-SITE013 RUBBER
980270 ON-SITE/OFF-SITE014 PLASTICS IH

910110 ON-SITE/OFF-SITE015 PAINT THINNER IH

016 PAINT SLUDGE, PAINT STRIPPING 952000 ON-SITE/OFF-SITEIH

018 ASBESTOS INSULATON ON-SITE/OFF-SITE179390I
141710 ON-SITE/OFF-SITE019 ZINC PHOSPHATE BATH SLUDGE I

CONTAINERS, EMPTY 179'»5O ON-SITE/OFF-SITE020 I
979280 ON-SITE/OFF-SITE021 IH

ANTIFREEZE022 I

270131 ON-SITE/OFF-SITE023 DEMINERALIZER RESIN BEADS, SPE
NT

BIOLOGICAL SLUDGE, INDUSTRIAL
WASTEWATER TREATMENT

EPA HAZARDOUS WASTE NOS.
DESCRIPTIONS): DOO8

ON-SITE/OFF-SITE/SOL 
D FOR RECOVERY

PAINT SLUDGE, 0i'l AND/OR 
SOLVENT BASE

EPA HAZARDOUS WASTE NOS. 
DESCRIPTIONS):

108320 ON-SITE/OFF-SITE/SOL 
D FOR RECOVERY

(REFER TO 40 CFR PART 261 FOR 
D002, DOO8, DOO5

CONTAINERS, CHEMICAL CONTAMINA 
TED

EPA HAZARDOUS WASTE NOS. (REFER TO 40 CFR PART 26l FOR 
DESCRIPTIONS):

EPA HAZARDOUS WASTE NOS. (REFER TO 40 CFR PART 261 FOR 
DESCRIPTIONS): D001

NOTICE OF REGISTR ON (CONTINUED)
REGISTRATION NUMBER: 30347
COMPANY NAME: GENERAL MOTORS CORPORATION

EPA HAZARDOUS WASTE NOS. (REFER TO 40 CFR PART 261 FOR 
DESCRIPTIONS): 0001, FOO3

EPA HAZARDOUS WASTE NOS. (REFER TO 40 CFR PART 261 FOR 
DESCRIPTIONS): D001. F002
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024 ALCOHOLS IH

(REFER TO 40 CFR PART 261 FOR

FILTER WASTES025 IH

(REFER TO 40 CFR PART 261 FOR

026 110650 ON-SITE/OFF-SITEPAINT WASTE, LIQUID I
279200 ON-SITE/OFF-SITELINER, CONTAINER, CONTAMINATED027

I I .

008 110450 OIL, WASTE
Oil 950110

SODIUM HYDROXIDE (NAOH)012 970150
980270014 PLASTICS

015 910110 PAINT THINNER
016 952000 PAINT SLUDGE, PAINT STRIPPING
018 179390 ASBESTOS INSULATON

141710019 ZINC PHOSPHATE BATH SLUDGE
179450020 CONTAINERS, EMPTY
979280021

108320022 ANTIFREEZE

EPA HAZARDOUS WASTE NOS. 
DESCRIPTIONS)'; DOO8

«

PAINT SLUDGE, OIL AND/OR 
SOLVENT BASE

973340 ON-SITE/OFF-SITE/SOL 
0 FOR RECOVERY

918410 ON-SITE/OFF-SITE/SOL 
D FOR RECOVERY

CONTAINERS, CHEMICAL CONTAMINA 
TED

Shipping/Reporting; Pursuant to Section 335 of the Texas 
Administrative Code of the rules of the TWC pertaining to Hazardous 
Waste management, issuance of manifests and annual reporting are 
required for Off-site Storage/Processing/Disposa1 of the following 
wastes listed in Part I. All manifested wastes should be reported on 
the annual waste summary report and submitted to the TWC by the 25th 
of each January for the prior calendar year.
In addition for any of the following waste(s) manifested and shipped 
to Storage/Processing/Disposa1 facilities in any other state a waste 
shipment summary is required. All such shipments should be reported 
on the waste shipment summary report and submitted to the TWC no later 
than the 25th day of the month immediately succeeding the month in 
which the shipment was made. No waste shipment summary report is 
required for months when out of state shipments are not made.

EPA HAZARDOUS WASTE NOS. 
DESCRIPTIONS); DOOl

NOTICE OF REGISTR ION (CONTINUED)
REGISTRATION NUMBER; 30347
COMPANY NAME; GENERAL MOTORS CORPORATION
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4PAGE
GENERAL MOTORS CORPORATION

918410024 ALCOHOLS
9733^0 FILTER WASTES025

026 110650 PAINT WASTE. LIQUID

I

STATUSFAC NO. FACILITY

01 ACTIVE

02 ACTIVE

03 ACTIVE

IV. RECORDS.
A.

008 110450 OIL, WASTE

012 970150 SODIUM HYDROXIDE (NAOH)
014 980270 PLASTICS
015 910110 PAINT THINNER
016 952000 PAINT SLUDGE, PAINT STRIPPING

018,
024,

Oil, 012, 014, 016, 
020, 021, 022, 023, 026

MISCELLANEOUS STORAGE CONTAINERS
STORAGE
OF WASTE NUMBER(S) 02?
ROLL-OFF BOXES

III. ON-SITE WASTE MANAGEMENT FACILITIES: *

TANK (SURFACE)
STORAGE FOR LESS THAN 90 DAYS 
OF WASTE NUMBER(S) 015
BULK STORAGE TANK, WASTE PURGE THINNER

CONTAINER STORAGE AREA 
STORAGE
OF WASTE NUMBER(S) OO8, 

019.
025,

UNLESS OTHERWISE STATED ABOVE, FACILITIES ARE LOCATED 
AT 2525 EAST ABRAM ST, ARLINGTON COUNTY OF TARRANT .

011 950110 PAINT SLUDGE, OIL AND/OR 
SOLVENT BASE

FOR PURPOSES OF FILING ANNUAL REPORTS PURSUANT TO TEXAS 
ADMINISTRATIVE CODE SECTION 335 OF THE RULES OF THE TWC 
PERTAINING TO INDUSTRIAL SOLID WASTE MANAGEMENT, RECORDS 
SHOULD BE MAINTAINED FOR STORAGE, PROCESSING AND/OR DISPOSAL 
OF THE FOLLOWING WASTE (S) LISTED IN PART I:

NOTICE OF REGISTF. ION (CONTINUED)
REGISTRATION NUMBER: 303^7
COMPANY NAME: -
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GENERAL MOTORS CORPORATION

018 179390 ASBESTOS INSULATON
019 141710 ZINC PHOSPHATE BATH SLUDGE
020 179450 CONTAINERS, EMPTY

022 108326 ANTIFREEZE
024 918410 ALCOHOLS
025 973340 FILTER WASTES
026 110650 PAINT WASTE, LIQUID

♦

NOTICE OF REG I STR ION (CONTINUED)
REGISTRATION NUMBER: 30347
COMPANY NAME:

021 979280 CONTAINERS, CHEMICAL CONTAMINA 
TED
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’ Canada

I
Canada

Sept. 23, 1987

Remedial Action Plan Ground Water Clean-upRe:
Dear Sir:

completed.

Laboratory

If you have any questions, please call me at 817/652-2373.
Respectively,

oisTRicrT'wf (

D 
4

UU SEP 2 5 1987

Chevrolet-Pontiac-Canada Group 
Arlington Plant 

General Motors Corporation 
2525 East Abram Street 

Arlington, Texas 76010-1390

/

Refinements to the French drain and air stripper have been 
On Sept. 22, HDR Infrastructure, inspected and 

approved the system for operation. The drain’s collection 
system currently requires 1 to 2 weeks to accumulate enough 
water for treatment by the air stripper, 
analysis of the water will be transmitted to your office 
upon receipt from the lab.

Paul Caigoy I | 
Industrial Hygifenist

Tim Sewell
TWC - Duncanville 
203 James Collins Blvd. 
Duncanville, TX 75116

cc B Murday 
R Lee 
R Sobczynski 
C Powell
P Winsborough



Reference 31

Discussion 
Conference Other(Specify)

From: Date:
5/25/89

11:20 AM
SUBJECT: G.M. ASSEMBLY - PA (TXD008018004)
SUMMARY OF COMMUNICATION
The area within 4 miles of the site is urbanized (residential and commercial
development).
There are no critical habitats for federally listed endangered species
within 4 miles of the site.
There are no sensitive environments within 4 miles of the site.

i

CONCLUSIONS, ACTION TAKEN OR REQUIRED

y

RECORD OF 
COMMUNICATION

I;' 1

(Record of Item Checked Below)
X Phone Call Discussion Field Trip

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

TO: Gary Tarpley, 
District Supervisor 
Texas Parks and 
Wildlife,
Fort Worth, Texas 
(817) 831-3128

INFORMATION COPIES 
TO:

Raymond Wayne, FIT Hydrologist



Reference 32

Conference Other(Specify)
TO: From: Date:

6/5/89
Time:

10:00 AM
SUBJECT: G. M. Assembly - PA (TXD008018004)
SUMMARY OF COMMUNICATION
There are approximately 4,000 employees at the facility.

CONCLUSIONS, ACTION TAKEN OR REQUIRED

RECORD OF 
COMMUNICATION

EPA FORM 1300-6 (7-72)
Replaces EPA HQ Form 5300-3 which may be used until Supply is Exhausted.

Deborah Edris 
Secretary, Arlington 
Chamber of Commerce, 
Arlington, Texas 

(817) 275-2613

INFORMATION COPIES
TO:

(Record of Item Checked Below)
X Phone Call Discussion Field Trip

Raymond Wayne, FIT Hydrologist



SiitXAb WATER COMMISSIONJ

April 13, 1989

CERTIFIED MAIL

Re:
(LUST ID No. 92803)

Dear Mr. Pritcher:

1)

2)
D
g

)

P. O. Box 13087 Capitol Station • 1700 North Congress Ave. • Austin, Texas 78711-3087 • Area Code 512/463-7830

1

Subsurface Release of Diesel at the General Motors Assembly Plant, 2525 East Abram St, Arlington (Tarrant County), Texas

Allen Beinke, Executive Director 
Michael E. Field, General Counsel 
Brenda W. Foster. Chief Clerk

B. J. Wynne, III, Chairman
Paul Hopkins, Commissioner 
John O. Houchins, Commissioner

Ms. Joanne Pritcher Environmental Supervisor General Motors Corporation 2525 East Abram St. Arlington, TX 76010-1390

O 
S 

O•■■TtC

A description of the release including the cause, the volume lost, and all measures taken to abate and contain it.A determination of the vertical and horizontal extent of subsurface contamination and an account of the procedures utilized to support this determination. The term "subsurface contamination" includes not only the presence of free product, but also any dissolved-product contamination of groundwater and residual contamination of soils.A site characterization which provides a description of the local soil, geology, and groundwater conditions. If any groundwater is threatened or has already been impacted, you must also provide background water quality information, a water-table gradient map, and a water well inventory. The inventory must locate, on a current

This Office has been made aware of the above-referenced incident through information provided by a field inspection conducted on April 5, 1989 by John Overman and Richard Clark of our District 4 Field Office in Duncanville. The Texas Water Coxnmission (TWC) is responsible for protecting state waters as well as public health and safety from impacts that may result when a release occurs from an underground storage tank system. Section 26.351(b) of the Texas Water Code requires the owner or operator of an underground storage tank system to immediately abate any releases of a regulated substance and remove the resulting contamination. In order to determine the degree of remediation necessary to address this incident, you are requested to perform a contamination assessment study and provide your findings in a detailed report to this Office. This report must include the following information:



April 13, 1989

4)

5)

6)

7)

8)

ib

We request that the completed site assessment study and remediation 
proposal be provided.to this office no later than forty-five (45) 
days froB the date of this letter. A copy of your response or any

■ \

U.S.G.S. topographic map, al! water wells within a one- 
half mile radius of the site and provide all available 
information pertaining to each well. It is also necessary 
that you provide copies of all State of Texas Water Well 
Reports (Form No. WWD-012) for any installed monitor wells 
as is required under the Texas Water Well Drillers Act. 
A site map drawn to scale indicating the location of the 
entire underground storage tank system and all nearby 
buried utilities, structures, and roads. This map should 
also provide the location of any excavated areas and the 
collection points for all soil and water samples. Laboratory reports providing the results of all sample 
analyses and a description of sample collection and ana
lytical procedures. Only EPA-approved methods will be 
accepted for the collection and analysis of samples uti
lized to determine waste classifications and final cleanup levels.
An account of the disposition of contaminated soils and 
water, recovered product, or any associated wastes. If 
wastes are transported off-site for disposal or recycling, 
copies of signed receipts from the receiving facility as well as any requested uniform hazardous waste manifests must be included.
A city or county map depicting the facility's location and 
photographs documenting obsexvable impacts, excavations, 
stockpiled soils, and any on-site treatment activities. Finally, based upon the results of the assessment, a 
proposal for the completion of site remediation.

If any evidence exists indicating the presence of free product 
accumulation in any monitor wells, the tankhold, piping trenches,
etc., immediate removal measures must be implemented. Daily obser
vations should be made and appropriate action pursued to ensure that 
all free product is continuously removed.
Be advised that TWC approval must be granted before you may initiate 
any on-site treatment to reduce contaminant levels of affected soils 
and/or water. Additionally, all vapor emissions that might be 
associated with this release or your response activities must be 
controlled and monitored to protect human health and safety.
Please note that you are required to notify Mr. Overman of our
District 4 Field office at 214/298-6171 at least forty-eight (48)

I hours in advance of conducting any significant on-site investigation 
or remedial activities including the installation of soil borings 
and/or monitor wells and excavation work.



sincerely.

cc:

■

Keith Copeland, Head Corrective Action Unit Underground Storage Tank Section

John Overman, TWC District 4 Field Office (1019 N. Duntfanville Road, Duncanville, Texas 75116-2201)

. w • w wanne jb7xrcner 
Page 3 
April 13^ 1989

SF/bg 92803.cad

If you have any questions or require guidance regarding this matter, please contact Susie Frizlen of my staff at 512/463-8569. Your cooperation will be appreciated.

Other correspondence with this Office must be provided to Mr. Overman.
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2 Soil survey

Aledo-Bolar complexAledo

Arents
Silawa

Bastsil
Ponder

iPurvesRader -
Clayey sediments-z^

C AledoInterbedded limestone and marl.

^^Interbedded limestone and mar!

Recent loamy and clayey alluvium

the Trinity River. Parts of general soil map units 3, 5, 6, and 7 are

climate

trinity/

Loamy, sandy and 
gravelly materials

Table 1 gives data on temperature and precipitation 
for the survey area as recorded in Tarrant County in the 
period 1938 to 1977. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season.

Tarrant County has a subtropical climate with humid, 
hot summers. The climate is also continental, 
characterized by a wide range in annual temperature 
extremes. Winters are mild, but “northers” occur about 
three times each month, and often are accompanied by 
sudden drops in temperature. Periods of extreme cold 
occasionally occur but are short-lived; so that even in

Figure Z.—Typical pattern of soils along the West Fork of 
represented.

Aledo-Bolar 
complex

Birdville, the largest settlement, was made the county 
seat. The military post at Fort Worth was abandoned in 
1853, but the surrounding village grew rapidly. In 1856, 
after much contesting, the county seat was moved to 
Fort Worth.

The population of Tarrant County has rapidly 
increased. It is now the fourth most populated county in 
Texas.

history and settlement
The Tarrant County area was included in Peters’ 

Colony. The first settlement was made about 1840 at 
Bird’s Fort. At that time, this settlement was the western 
edge of the frontier. In 1841, M.T. Johnson settled at 
Mary Le Bone Springs, about three miles south of the 
present Arlington City Hall, and founded Johnson 
Station. Soon a few other families settled in the area. 
Sam Houston, the first President of the Republic of 
Texas, made a treaty with the regional Indians at Bird’s 
Fort in 1843. In 1849, Major Ripley A. Arnold selected a 
site for a fort on a high bluff overlooking the West Fork 
of the Trinity River. This fort was named for General 
William J. Worth.

Tarrant County was formed in 1849 from a northern 
part of Navarro County and was named for General 
Edward H. Tarrant. The county was organized in 1850.

Vj Sanger /

RIVERS /

general nature of the county
This section provides general information on the 

history and settlement, and climate of Tarrant County.

: \ ' V' Silstid

/ .Arents-

-/jSlidell
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The average relative humidity in midafternoon is about 
55 percent. Humidity is higher at night, and the average 
at dawn is about 81 percent. The sun shines 76 percent 
of the time possible in summer and 55 percent in winter. 
The prevailing wind is from the south. Average 
windspeed is highest, 14 miles per hour; in March and 
April.

how this survey was made
Soil scientists made this survey to learn what soils are 

in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots.

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 
nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs.

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units” and “Detailed soil map units.”

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil.

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland managers, engineers, 
planners, developers and builders, home buyers, and 
others.

January, mild weather occurs frequently. In an average 
year, temperature minima of 20 degrees or below occur 
on only six days.

The highest temperatures in summer are associated 
with fair skies, westerly winds, and low humidities. 
Characteristically, hot spells in summer are broken into 
three- to five-day periods by thunderstorm activity. There 
are only a few nights each summer when the minimum 
temperature exceeds 80 degrees, but a year when the 
temperature does not exceed 100 degrees is rare. 

In winter the average temperature is 47 degrees F, 
and the average daily minimum temperature is 37 
degrees. The lowest temperature on record, which 
occurred at Fort Worth in February 1899, is -8 degrees. 
In summer the average temperature is 83 degrees, and 
the average daily maximum temperature is 94 degrees. 
The highest recorded temperature, which occurred at 
Fort Worth on June 26 and 27, 1980, is 113 degrees.

Throughout the year, rainfall occurs more frequently 
during the night. Usually, periods of rainy weather last for 
only a day or two, and are followed by several days of 
fair skies. A large part of the annual precipitation results 

'•ijnderstorm activity, with occasional heavy rainfall 
i.f periods of time. Greatest amounts of rain

J., auring the months of April and May. July and 
August are relatively dry months. Thunderstorms occur 
throughout the year but are most frequent in the spring. 
Hail falls on about two or three days a year and mostly 
causes only slight and scattered damage. Windstorms 
occurring during thunderstorm activity, however, are 
sometimes destructive.

The total annual precipitation is 32.1 inches. Of this, 
19 inches, or 59 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 11 inches. The heaviest 1 -day 
rainfall during the period of record was 9.57 inches at 
Fort Worth on September 1932. Thunderstorms occur on 
about 44 days each year, and most occur in spring.

The average length of the warm season (freeze-free 
period) is 249 days. Since 1940, the longest freeze-free 
period was 292 days in 1973, and the shortest was 196 
days in 1946. The average date of the last occurrence of 
32 degrees or below is March 16. During the period 
1940-1970, the earliest occurrence was February 14, 
1946, and the latest was April 13, 1957. The average 
date of the first occurrence of 32 degrees or below in 
the fall is November 21. During the period 1940-1970, 
the earliest occurrence was October 27, 1957, and the 
latest was January 4, 1972.

Snowfall is common. In 72 percent of the winters, 
there is measurable snowfall. In 23 percent, the snowfall, 
usually of short duration, is more than 5 inches. The 
heaviest 1-month snowfall on record was more than 12 
inches.
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82—Weatherford fine sandy loam, 3 to 8 percent 
slopes. This deep, gently sloping and sloping soil is on 
slopes above drainageways. Areas follow the contour of 
slope and are longer than they are wide. They range 
from 10 to about 120 acres. Slopes are convex and 
average about 5 percent.

Typically, the surface layer is brownish fine sandy 
loam about 6 inches thick. The subsoil, from a depth of 
6 to about 51 inches, is sandy clay loam. It is reddish in 
the upper part and yellowish in the lower part. Below that 
is stratified pink and white packsand and weakly 
cemented sandstone. Reaction typically is neutral in the 
upper part of the soil and medium acid in the lower part.

This soil is well drained. Permeability is moderate, and 
available water capacity is medium. Runoff is medium, 
and the hazard of erosion is severe. Areas that are bare 
of vegetation are subject to soil blowing. This soil is easy 
to work throughout a wide range of moisture conditions. 
The root zone is deep, and plant roots can easily 
penetrate the lower layers.

Included with this soil in mapping are small areas of 
Selden soils on lower slopes and Windthorst soils on 
upper slopes and ridges. A few areas of eroded 
Weatherford soils, from which most of the surface layer 
has been removed, are included. A few uncrossable 
gullies are present in some areas. These included soils 
make up as much as 20 percent of any mapped area. 

This Weatherford soil is mainly used as pastureland 
and rangeland. It is moderately suited to use as 
pastureland. Improved bermudagrass, kleingrass, 
weeping lovegrass, indiangrass, switchgrass, vetch, and 
arrowleaf clover are commonly grown. Proper pasture 
management includes fertilization, weed control, and 
controlled grazing.

This soil is moderately suited to use as cropland. Low 
natural fertility and runoff are limitations for production. 
Management concerns are controlling water erosion and 
soil blowing and improving soil tilth. Terracing and 
farming on the contour help to slow runoff and to reduce 
erosion. Grassed waterways are needed to stabilize 
terrace outlets. Leaving crop residue on the surface and 
growing cool season legumes help to slow runoff, 
improve soil tilth, and control soil blowing.

The Weatherford soil is well suited to most urban and 
recreation uses. Low strength affecting streets and roads 
and slope are the main limitations. Good design and 
careful installation can easily overcome these limitations. 
Areas left bare of vegetation during construction are 
easily erodible. Slope is a limitation for using this soil for 
playgrounds.

81—Urban land. This unit consists of areas that are 
85 to 100 percent works and structures, such as office 
buildings, hotels, railroad yards, airports, multiple-unit 
dwellings, shopping centers, churches, schools, streets, 
sidewalks, and paved parking lots. Most of the sales, 
service, banking, professional, educational, 
entertainment, and governmental functions of the cities 
are concentrated in these areas.

Most of the rainfall in those areas runs off and 
reaches major drains rapidly.

Included in mapping are some built-up areas on which 
buildings and structures cover less than 85 percent of

the surface. Also included are small areas of soils that 
have been covered by fill material. These included areas 
make up as much as 20 percent of the mapped areas.

The soils that make up Urban land have been altered 
and obscured to the extent that they can not be 
classified.

This map unit is not in a capability subclass or range 
site.

This complex is not in a capability subclass or range 
site.

80—Trinity clay, frequently flooded. This deep, 
nearly level, clayey soil is on flood plains of major 
streams. It is flooded once every year to once every two 
years. Flooding lasts from several hours to one day. 
Areas are long and broad and parallel the stream 
channel. They range from 20 to about 1,500 acres. 
Slopes range from 0 to 1 percent.

Typically, this soil is moderately alkaline, dark gray 
clay to a depth of 63 inches. It has very dark grayish 
brown mottles below a depth of 32 inches.

This soil is somewhat poorly drained. Permeability is 
very slow, and available water capacity is high. Runoff is 
very slow, and the hazard of erosion is slight. When the 
soil is dry, deep, wide cracks form at the surface. Water 
ponds on the surface for a few hours following rains. 
The root zone is deep, but plant roots slowly penetrate 
the clayey material.

Included with this soil in mapping are small areas of 
Ovan soils and areas of Trinity soils that have as much 
as 10 inches of dark grayish brown overwash deposited 
on the surface. The included soils make up as much as 
30 percent of a mapped area.

This soil is used mainly as pastureland and is well 
suited to this use. Adapted pasture plants commonly 
grown are improved bermudagrass, tall fescuegrass, 
indiangrass, switchgrass, kleingrass, johnsongrass, 
sweetclover, and Singletary peas. Fertilization, weed 
control, and controlled grazing are pasture management 
objectives.

The hazard of flooding is the main limitation for use as 
cropland and for urban and recreation uses. This 
limitation can be overcome only by major flood control. 
Wetness, very slow permeability, and the clay texture 
throughout that causes deep, wide cracks to form when 
the soil is dty and causes stickiness when the soil is wet 
are also limitations for urban and recreation uses.

Areas of this map unit are excellent for wildlife habitat. 
These areas furnish cover, food, and nesting for many 
songbirds, quail, doves, rabbits, squirrels, raccoons, and 
deer.

This soil is in capability subclass Vw and the Clayey 
Bottomland range site.



-5

1

J ...11.

'385 000 FEET DALLAS

X X1 X 0 1 Mile

z (S)5000 5000 Feet 4000 3000 2000 1000 0 

J ...Qis
Irj

tn 
X

in

I



I

5^ Scale 1:20000

□
&s

g
§
sm

i. 
'' H.



Re/,Pleasf'^rint or type in the unshaded areas only

!3ra

>'M

a°

aBn»Piig.i

X X
la

*

iUE'l bCXI

P L A N TfcG M
‘r.yp.rsyy-^

T T T

t

T

T P'^'

ARLINGTON

2 5 2 5. E A, S. T , A. B. R. A. M

TARRANT

ARLINGTON T X|7 6 0 1 0
EPA Font! 3510-1 iT CONTINUE ON REVERSE

K.3

TBarrsimma

5^

s-

IGrCBEl

KJ KO

............... _____

as

, „ ,
T XH7 6 0 1 0

BStaJBM’T-Ta..l?«lia -!ui-jtfS»«a

E^N G I N E e'r b'i 7|f|6'4 Olje's 5 0|

ASS E M B L Y

isMawsaesS

saw

bEHMBI I r

tesasaB
^gKwaiag^^
nUBHnHKBHHHanHnaRSaBBSESKJBKJKO I

roSSEESTBlK!! LS

4'!?T?(6

DIV I SION ARLINGTON



(

'inch!. ‘^orm Approved OMB No. 158-S80004
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I. EPA I.D. NUMBER3 4>EF^ F tIxIdIo 0 8 o[T 8jo|o|4

COMMENTS

I4
Place an "X" in the appropriate box in A or B below (mark one box only) to indicate whether this is the first application you are submitting for your facility or a

A. FIRST APPLICATION (place an "X" below and provide the appropriate datei
1. EXISTING FACILITY fSee instructions for definition of "existing" facility. 

„ Complete item below.)
[2j2.new facility fComplefe item below.) 

FOR NEW FACILIT1
T"] I VR. I MO.__| O«Y

1 |W oK
19 I ?3 Vb J yg 79 i 77 79

MO.

fuse the boxes to the left)
73 75 75

□ z. FACILITY HAS A RCRA PERMIT

III. PROCESSES - CODES AND DESIGN CAPACITIES
A. PROCESS CODE — Enter the code from the list of process codes below that best describes each process to be used at the facility. Ten lines are provided for

PROCESS PROCESS
Storage:

TOl

SURFACE IMPOUNDMENT TOE
SURFACE impoundment S04 INCINERATOR TOS

T04

SURFACE IMPOUNDMENT 083

UNIT OF MEASUREUNIT OF MEASURE UNIT OF MEASURE

PUP
B. PROCESS DESIGN CAPACITY B. PROCESS DESIGN CAPACITY

I. AMOUNT

JZ
19 33 >7 2» »a

5

3 6

1 792,400. (?OOS 0 1 G
2 '8350,000 . OP'DS 0 2 G /
3 9T 0 1 750,000 s OOP U
4 T 20 I10

35 33 15, 15

I

CONTAINER (boiTei, drum, etc.) SOI 
S02 
SOS

D81 
082

078 
080

TANK 
WASTE PILE

GALUONS OR LITERS 
GALLONS OR LITERS 
CUBIC YAROS OR 
CUBIC METERS 
GALLONS OR LITERS

PAGE 1 OF 5

G 
L 
Y 
C 
u

A 
F 
B 
Q

U 
ffl

ACRE-FEET. ... 
HECTARE-METER. 
ACRES .
HECTARES..............

GALLONS.......................
LITERS..........................
CUBIC YARDS . . . . 
CUBIC METERS . . . 
GALLONS PER DAY

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY

LITERS PER DAY..................
TONS PER HOUR..................
METRIC TONS PER HOUR. 
GALLONS PER HOUR . . . 
LITERS PER HOUR...............

revised application. If this is your first application and you already know your facility's EPA 1.0. Number, or if this is a revised application, enter your facility's 
EPA I.D. Number in Item I above.

FOR 
OFFICIAL 

USE 
ONLY

u.
21

FOR NEW FACILITIES, 
PROVIDE THE DATE 
(yr., mo., & day) opera
tion BEGAN OR IS 
EXPECTED TO BEGIN

UNIT OF 
MEASURE 

CODE

Ct u o

JZ

A. PRO
CESS 
CODE 

(from list 
above)

LAND APPLICATION 
OCEAN DISPOSAL

I. AMOUNT 
(specify)

a. UNIT 
OF MEA

SURE 
(enter 
code)

FOR 
OFFICIAL 

USE 
ONLY

PRO
CESS 
CODE

UNIT OF MEASURE CODE
UNIT OF MEASURE CODE

GALLONS PER DAY OR 
LITERS PER DAY 
GALLONS PER DAY OR 
LITERS PER DAY 
TONS PER HOUR OR 
METRIC TONS PER HOUR; 
GALLONS PER HOUR OR 
LITERS PER HOUR 
GALLONS PER DAY OR 
LITERS PER DAY

V
D
W 
E

................................H
EXAMPLE FOR COMPLETING ITEM III (shown in line numbers X-1 and X-2 below): A facility has two storage tanks, one tank can hold 200 gallons and the

A. PRO
CESS 
CODE 

(from list 
above)

APPROPRIATE UNITS OF 
MEASURE FOR PROCESS 

DESIGN CAPACITY

processes not occurring In tanks, 
surface Impoundments or inciner-

Treatment:
TANK

i-'lease print or type in the unshaded areas only
I fiH-in areas are spaced for elite type, i.e., 12 chan

I
DAY

I

ators. Describe the processes in 
the apace provided; Item III-C.)

PRO
CESS 
CODE

FOR EXISTING FACILITIES. PROVIDE THE DATE fyr., mo., &day) 
OPERATION BECAN OR THE DATE CONSTRUCTION COMMENCED

Disposal: 
INJECTION WELL 
LANDFILL

750,000. (90 0
15 •

date received
tfc day)

i

I 37

accsan ivnvn.

U.S. ENVIRONMENTAL PROTECTION AGENCY 
HAZARDOUS WASTE PERMIT APPLICATION 

Consolidated Permits Program
(This information is required under Section 3005 of RCRA.)RCRA ____________

FOR OFFICIAL USE ONLY 
APPLICATION

APPROVED

39

^CONTINUE ON REVERSE

77 79

B, PROCESS DESIGN CAPACITY — For each code entered in column A enter the capacity of the process.
1. AMOUNT - Enter the amount.
2. UNIT OF MEASURE — For each amount entered in column BID, enter the code from the list of unit measure codes below that describes the unit of 

meesure used. Only the units of measure thet are listed below should be used.

B. REVISED APPLICATION (place an "X" below and complete Item I above) 
□ I. facility HAS INTERIM STATUS
7Z

entering codes. If more lines are needed, enter the txniels) in the space provided. If a process will be used thet is not included in the list of codes below, then 
describe the process (including its design capacity) in the space provided on the form (Item III-C).

2. UNIT 
OF MEA

SURE 
(enter 
code)

PA
•I?

II. FIRST OR REVISED APPLICATION

GALLONS OR LITERS 
ACRE-FEET (the Volume that 
would cover one acre to a 
depth of one foot) OR 
HECTARE-METER 
ACRES OR HECTARES 
GALLONS PER DAY OR 
LITERS PER DAY 
GALLONS OR LITERS

f •• I* 
■PA Form 351 (M (6-80)

other can hold 400 gallons. The facility also has an incinerator that can burn up to 20 gallons per hour, 

c



Form Aoproved OMB No. 158-S80004

\FOR OFFICIAU USE ONLYEPA 1.0. NUMBER (enter from page I)

vT X D|O 0 8 0 1|8 0 0 4 
» 2 • n t« IB \

J DUP \ 
’* IS I aa • ziT" \

PUP
13

IV. DESCRIPTION OF HAZARDOUS WASTES fconrinued;
□. PROCESSES

Ji. . • 2g I 27 
r“ I

.lOOF 0 0 T
T T T

6.100F 0 0 T S 0 1
T

3 1.200F 0 0 5 T S 0 1
T T T T

315. OOO0 0 6 T T 0 2 S 0 1
T T

Included with above
T T T T

6 F 0 0 7 15.000 T T 0 1 S 0 2
T T

7 F 0 0 8 15. OQ-Q T T 0 1 S 0 2
T T T T T

8 F 0 0 9 15 .OOP T T 0 1 S 0 2
T T T T

200. OOP T T 0 1 S 0 2
T T

10 170.00 QD 0 0 2 T S 0 1
T T T T T

11
T T T

12
T T

13
T T T

14
T T T T T

15
T T T T

16
T T

17

18
T T T T T T T T

19
T T

>0
T T T T T T T

’1
T T T T T T T T

>2
T

!3
T T T T

!4
T T T T

’5
T T T T T T16

13 26 38 17 18 >7 18

CONTINUE ON REVERSE

PAGE 3 OF 5
(enter "A", "B”, ’C”, etc. behind the "3" to identify photocopied pages)

28 iaZ7

B. ESTIMATED ANNUAL 
QUANTITY OF WASTE

9 F-0-r7

27

ro 1

A. EPA 
HAZARD. 
WASTENO 
Renter code)

T T

C. UNIT 
OFMEA- 

SURE 
fenfer 
codef

1. PROCESS CODES 
(enter)

Z. PROCESS DESCRIPTION 
O/o code is not entered in D(l))

I r

1 r

otiti';;jed from page 2.
OT^.' Photocopy this page before completing if you nave more than 26 wastes to list

I i

I I

I I

I >

I r

T T

1 I

I T

I T

I T

I I
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